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Customer Support 


Vo other test and measurement supplier can match the remarkable 
depth of customer support offered by Tektronix. We offer technical 
support, service training, and service warranties. For additional infor- 
mation and the Tektronix representative nearest you, see the listing in 
the back of this catalog. 


TEKFAX 


Literature Available Via Fax 


You can now receive information via fax—ideal for technical information 
you need immediately. Product information or application notes are 
available any time of the day via Tektronix ТекРАХ. See page 652 for 
complete information. 


ADVANTEST. 


In 1993 Tektronix became the exclusive distributor of Advantest test 
and measurement products in North America. Featured in this catalog 
are a wide-range of Advantest products in the RF/Microwave and 
Telecommunications areas. These exciting products are highly 
complementary to the Tektronix instrument portfolio. So look for the 
Advantest logo throughout this catalog to identify new high-perfor- 
mance, high-quality products from another leading company in the 
Test and Measurement industry: 


ROHDE&SCHWARZ 


In 1993 Tektronix became the exclusive, marketing distribution service 
and support for Rohde & Schwarz Test and Measurement products in 
North America. 


SONY. 
Tektronix. 


In 1965, Sony/Tektronix was created as one of the first 
Japanese/American joint ventures in Japan. Since then, the 
company has been distributing every Tektronix products to 
Japanese customers including Test and Measurement instruments, 
Color Printers, Video Networking products, Computer Graphic 
Terminals. Beside these activities, Sony/Tektronix has originally 
designed, manufactured and distributed innovative T&M products to 
worldwide customers through Tektronix sales channel. These instru- 
ments such as Arbitrary Waveform Generators, Data Generators and 
Curve Tracers can be seen throughout this catalog. 


Tektronix Sales/Service Offices 


We have a worldwide network of sales and service offices. To find the 
office nearest you, see the listing in the back of this catalog. 


Distributors 


We have Authorized Tektronix Distributors for selective products and 
geographic areas. To find the office nearest you, see the listing in the 
back of this catalog. 


World Wide Web 


Pai See Tektronix on the World Wide Web: 
NOM hittp://www.tek.com 


ISO 9000 


e Tektronix Measurement products are 
A ISO 9001 manufactured in ISO registered facilities. 


Drewna See the inside back cover for information. 
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Vectorscope with SCH (PAL)... 607 
Vectorscope for PAL/NTSC..........cc.cccsessesessssssessessessessessesseeseesea 607 
Waveform Monitor NTSC System Appl. ..................................... 607 
NTSC Digital Waveform Мопїог................................................ 607 
Waveform Monitor for PAL System Appl. .................................. 607 
Waveform Monitor for PAL/NTSC .............................................. 607 
HDTV Waveform Monitor ...sssssssessssssssecsssscsssossesssssssssssnssensecsstanny 607 
NTSC Waveform/Vector Моп\їїог................................................ 607 
PAL Waveform/Vector Monitor........................... eene 607 
NTSC/PAL Waveform/Vector Мопїїог......................................... 607 
NTSC Waveform/Vector/SCH Мопйог........................................ 607 
PAL Waveform/Vector/SCH Моп\їог........................................... 607 
NTSC/PAL Waveform/Vector/SCH Monitor................................. 607 
NTSC/Component Waveform/Vector Monitor............................. 607 
PAL/Component Waveform/Vector Monitor ............................... 607 
NTSC/PAL/Component Waveform/Vector Monitor ..................... 607 
Video Measurement Set... eene 603 
Video. Measurement $Өї............................................................/ 603 
NTSC Digital Generator/Inserter ................................. enne 554 
Ме 180 


2705 
2706 
2707 
2711 
2712 
27120А 
2714 Opt. 05 
2715 
370A 
371A 
73270 
73A308 
73M51 
73A452 
73A455 
73A850 
73A851 
760A 
7600 
760N 


764 


Battery RACK „аланнан ЛЛК 180 
Stepping RF Preselector.................... nro oa 227 
External Tracking бепегаїог........................................................ 179 
Portable Spectrum Апа!угег....................................... 142, 174, 179 
Portable Spectrum Апа!у2ег....................................... 142, 174, 179 
EMI Measurement System ......................................................... 223 
Tracking. Gefteralor океан ricette f o erc eie 179 
CATV Spectrum Апа!у2ег.................................................... 142, 628 
Programmable Curve Trace ls «uentos 494 
Programmable Curve Тгасег....................................................... 496 
VXI Pulse/Pattern Generator ...................................... 427, 428, 437 
VXI Relay Driver Module ........................... eene 431, 437 
Wire Wrap Mole... oorr apa nates 437 
Blank Wire Мар... cu có irme dn ii ca нана названа таа 437 
MIL-STD-1553 Simulator Теѕїег........................................ 427, 437 
EXCGN OGM ео eee 437 
VME to VXI Adapter Моайше....................................................... 437 
SfBrao Addio: MONON saccis 623 
Stereo Audio Monitor .................................... eel 623 
Stereo: Audio MONROE u.c rtr coe 623 
Digital Audio Monitor рли а-нан 623 


Italics and color identifies NEW products. 


Alphanumeric Іпаех°• 1 5 
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A 


Access System, Digital, for Protocol Теѕїег............................................. 417 

ACUCOSSOTÍBS. cisco К. 
Accessory Pouch... 
AGGDIBIS crucis av en PEE ES PER ТУЛУУ ЛЛУ С 
С Пе vacet MIR А ҮКҮ 


Blank Pal... corporc a iu yo ЕЕ ЕЕ 

ВЕК СПА: uocant eiecti 592 
Cathode-Ray Tube Light Filters................................ ern 594 
Capacitors, Coupling ..................... eene 520 


Converter Probes (Optical)... enses езара 338 
Delay Lines (SMA) 
EMC Screen Filters 
FIDO ODE Calle nsi tione eost еек guum вна 
Filters, Light/Mesh 
GPIB ДЕ]: СН НН Н И at e bets tun a e o С. 
Ground leads; PROBES позади 544-556 
Interface Cables (RS-232C, GPIB, Centronics).............................. 581-582 
ie) E (2 CREER DIRE 
Light Filters 
Meter Leads 
Optical-to-Electrical Converter 
Р Ө БОЕ ненин ИВ mak da cba Ma Fines eia caso 
Power Dividers (SMA).... 
POWER SUP DIGS зесин ананан инак Ен кдын 

Probo 5666550169. „асенні ини аркой 

Product. Accessories .............................. onere 

Rackmount Kits гонад РТ eames 


осе ONS: f (————— аер 

TeSt Leadan АААЙ ИНИНИ ИИИ 

Transit (Carrying) Cases 

Mie WIDgiPIODUS „аа арена зан аква тан 
AetivelProbes (FET, BID Olan) „геа аала 514-522, 540 
Adapters 

Вака Орса]... X — PH: 360 


Gables, БӨГӨП... ена ане нива нар icc 339 
Connector; Optical FIDGE accion sitit m iram scenes 360 
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PUG DDB sos оказана REA RARE ааа 544-556, 583-585 
SMA (З mmrand 3:5 ПИТ). надана ана ай 550, 583 
Amplifiers, Plug-In 
Differential Preamplifier 
СУГ MER TM 


Analyzers 

АН О ааа нанео UR Хан Sn 620-622 

Gable TV SDeGHlTicasoio cosa marin a e 628 

Communications Іа... в» наван conocen conan sante iio tinus 66, 330 

Evo DIETE E назар а —— T 66, 330, 605 

Handheld) Audio МОГ... timens 604, 620 

LOGIC icio tie rri tts ne caeterae eere eren hao re vede 

Measurement Sets 

MORHDIABOTIL. cisci eco нении нукра вк нокотек елен нна ES E EUREN aca 

Network.................... 

Optical Spectrum 

RE Spectrum, OP Tal ssec rper tirer vestes ete el 356 

SDH/SONET 

Spa Un assistere ОЛКУ КУЛУУ ЛЛ, 

Wava Orare RE 
PCM, ROLE 
Application Notes МПО... линьки rrr 649 
Arbitrary ее га ЮГО. „кокаина 438 
АТМ Traffic Simulator зи et vett a Y aad 368 
АТМІРІОЮСОЇ ТЕГ. океана 394 
Attenuators 346, 433 

[аге ИННО ГЛЕУ e PER eo tas ЛЫ EY 584-585 

зп УЛУ УО на ванна нє 346, 433 
Audio 

Analyzer/Generator, Digital .......................... ee 620-622 

Audio Measurement еї... 600 

Haridheld'MGRilOr.....cccico orones era rro 604, 620 

Signal GON GPALONS, acc.ce-csccesnconsones+convrsnesiexsszexenvoresisnnonanaiisestanesiesd 613-620 


Stereo Audio Monitors 
SWHGHOUES ici ГК КККК Л Г Л РЕ, 


Battery Packs... nns 
Bench Test ІПЗКИТеЛІВ circa ce otn mter eee 460-482 
ВІКЕНОГ Rate TESIBIS. осла дда etra emnes any 348-355 


Functional Index 


BNC 
Adapters...... 
Attenuators 
GADD OS И ЕТИН extr tat Ro ati aie rer a adno iral SE 
С 
Cable TV/RF 
Demodulators....................... €——— — — 638 
Signal Generator............................ eene 613, 614 
Signal Level Meters ........ манна 627 
Cable TV Measurement Spectrum Analyzer .............................................. 628 
Cable TV Measurement Packages/System Software ................................. 626 
Cable DV MBASUTITIBIS РН 628 
Cable TV, RF Spectrum Analyzer Optical РЇ\ио-їп....................................... 356 
Cable Testers 
МЕТИСЫ 296 
OATV/Broadband SWOED....cssccssnvscccernisesvscesativanvavsverersSuinsscasessecnarcvenll 628 
Cables 


BNC, BSM, SMA (3 mm and 3.5 mm) 
GOAN al адынын инбашына ERU n rc com med 


GPIB Interface (RS-232, GPIB, бепїгопїо$).................................. 581, 582 

Optical FIDer:. sauces ..339, 581 

Pateh Geldern pe rti adan eek iR Epp ena лаана DRE Ka MARO райынан 581 
Calibration SarVIC8S Н e n eth Л. 643, 644 
багета Measürement 565, МІЧВО:зуеуантань metre 600 
Capacitors, Coupling (SMA)................................ нання 585 
Card Modular Systems (VXI) ............................ eere ннн» ннан, 421-437 
Carrier-to-Noise Measurement, Ор1їїса!..................................................... 356 
ОС Е СОТКО amen КТК 590 
(RESTE ооо vie Server Rec градусы: песо 586-589 
(05.15 Mcr TONS: 628 
Ganttories EAD РР ОНИ РНИИ РН pd 582 
Changeover Unit, Digital 
ЕЕ ЩЕ P —— ——— € 
БОГОНПІВІОК «ossia eroe rere ОН ТОРЕНЕ 


Color Printers 
Communication Interfaces 


GPIB 

Commiuriication: Test:Sate:......... ones cao eter ан oves 

EMI FIG SIEGEL aote etr n arre cei ad 
EMI/Radio Monitoring Solutions... " 
GPIBsLAN Adapter cci otia винна нанні 3 
Log C ATAlVZGl S: tires ВНУ SEE OA EEG € 123 
Lg? SCOP локоть 118 
ОВОС РВС, сорока риа пиаре 49-120 
Prosolo erosion a tarea cheeks ama eta d 227 
Power Меера аравалар анна 187-200 


Signal Souris oorr rc ooo 201-221, 438-451 
Spectrum Analyzers 136-181 
RS-232 


EMURBEBISOI[UHOTIS;, зона ии 222 
OSCIIIOSCOBBS олени Иан 25 
POWOPMIGIS xia eto erento esa EE PROS 187-200 
ЕСТ NETTE 201-221, 438-451 
DUNC Se CEP m 421-437 
Communications Signal Апа!у2ег$...................................................... 66, 330 
Communications Test Equipment, see Telecommunications Products......287 
Corimuünicators Tot AlS зон distet sein 255-280 
Component Checker, Напаһе!@......................................................... 469, 473 
ЄРЇП ӨПЕЙ TOSLOM ssisaccassscenncanssccstnonesoicsinennstincossissnauesicinansnesdieizatsaced 469, 473 
бОППӨС!ОГ$. корее 583 
CONUONGS инока 432, 437 
Converters 
Optical=tosBlectriGal елены неуна ын: 338-347 
Tunable/Fixed Down Converter, Television ВЕ....................................... 638 
СОШП © ионный 472 
Coupling барастого (МА); панна навісним 584 
Curent Ма... iussi нання винен niece inq toa tti 571 
Е 9 С РИ race Wer esaet 571-579 
CUIVG TTaGO[ Succ ramoso Ra t IRR CES UTOR gd 494 
PGaDIBIS so шо» ОР ЕЕ Re T sees 499 
Gustomer [fO d ВОЙ лаков 640-649 
Application/Technical N6t85;..... nete ene 649 
Calibration Services... ....643, 644 
НА О 642 
General Business Information .............................................................. 640 
Leasing Утор еер ева анна 641 
Order InfOrimallorty сасани see individual product pages 
Powar Cords РОО похо испарения 640 
Rental РОГА ОР ИИ 641, 656 
Кора APIE E AAEE A УУРУСУ 645 
Sales & Service Location Listirg i... rccte 650 
SOI GO ccr career ton R NEA EUER ORE 643-647 
Е СУТЬ T ——ÓÁÁ— 642 
Terms:ana Methods Of Sala.................- tno reete 640 
Пати ЕТО. сокола eden cnra re 648 
Upurade/SemviGBS чення знана КККК ЛЕУ О. 645 
у ЕЛ у У s a ROG GERUNT NI РЕ ан 640, 645 
Customer SerVice/OUDDOTL.....coo cie vites 641-647 
Customer TANNINI Sranie vtov etre rtt ов 648 


Functional Іпаех°• 1 7 


Functional Index 


D 

Data Generators (also, see Generators) ....................... sse 456 
Data Time Generators see Generators 

Dolay EMES SMA) — — 582 
Demodulators, TelevisiOn..:.cssssssaccssscsesssossnsonsbecerenersssccscnsensanseceeconsnzaneosens 638 
DO: Coüpled Currant Prob... oo rre itm 571,573 
Differential ЕЕ acces cssero sib iren serere rever a omni 564 
Differential RROD CSc derer ae Pn veg serre банани 336, 562 
Digital Access System for Protocol Те$їег$............................................... 417 
Digital: Glamp' MB s. Г ОНЕРИНЕ К 482 


Digital Multimeters (DMM) 
Handheld Digital Multimeters 


Bench Digital Multimeters .............ccccsccccssesesesesesesesereresescscsnsescsneveeeeeeeed 
Digital Signal AnalyZ6rs;.... torrente ires 
Digital Signal Processing Systems .................................... 136-181, 330, 432 
FAIA ЛӨ б легендей арыды дд брин дунан oa cc neon 609, 618 
OSCINOS CODES. medentur erede trip ra быз наны 330 
aaa aae ET E O AE AA E EAE EEE E 432 
Spectrum AnalyZers «vasco sicco енин 136-180 
Digital Test Е its. dos rare ar 421 
Digital Thermometer ........... мн 481 
Digital Vido апатии Гелиоса vecors cen ese ah caes eren 640 
Digitizers also see Oscilloscopes 
КӨ! АПАЕ BABBO осн нена каа аана ннен арната адау 123 
i? d Pk APPEL ео NEIE T E С АНЕ 423 
LUC VC TIT о навана акаев вание реа DEBA, E 423 
Diode, Edge EMI О isin о ioci ааа бирр morosa 363 
DISUIDÜEOES creta rota EAE 658 
Down Converters, Television RF.......................... eese 628 
E 
Education Suppor e —— 490-492, 649 
Hands-on JNSttUCHON siccome mei nao 490-492 
ее 492 
Samna ari coo meg E o n ONERE C emo and ven vd 649 
ШЕШ eR 649 
Video Tapes ... ....492 
EMG Screen РИО нн ыа oriri rrr tro teet 
EMI; ВІЇ: soie eicit і eres itt 
EMI Measurement Systems 
EMU RES ONIN ONS „онно tee e NERA Neo deed ker 
EMVRadio  МОПИОГНО...» знание жи аб, 
EMI TESE SOWA E осо ТУ 
pp E ——————— NA 


Error Detector, SDH/SONET 


18 «Еипсіїопаї Index 


F 
FET Probe TONGA «iocos rre a ein каканак унну 514 
FEIIPÉIODESL eic irre tiis мн ака ню оно В 516-522, 540 
АбегАдар c moin. M —— 359, 363 
Fiber Optic Power Meter... tst ete tese 359-362 
Fiber Optic, RF Spectrum Analyzer Plug-in а 
Fiber Optic ре ПШ АПА! єї. зазначу benessere 
НОВІ OPTICS: IRR Rm 
Filters 
EMG SGIGOlY.. „ганаа рк нине нути Yee PY s SR Но 594 
ОТКУЛО А oneri ЛЛ С: 594 
rl me ——————————————- 594 
Floating Measurements... 3: oorr esu rio 560, 568 
Frequency Counter, Optical Wavelength ............................. eene 366 
Fiequenoy СОЦІО езин» тии ctn ve ERA нанне а 472 
Fürictior GONGTALOIS .-.::0veriseuensnescessaecsnaneasnsviscassonsesdisisonadpintsssaanienesedissnonnnd 470 
Furniture, also see Carts 
Сай cita STIR ES XR ONCE BUE REV NEUTER Ee ke sS RES 586-589 
М/ОТКЕТАШО Й: usnm ara ca a eeepc Pere nocens 586-589 
G 
Generators, Signal 
Arbitrary WAwvefOTII..a rosca ceci ee estote 215, 438-459 
ДИО oscar mter ener exis miu eran 614-619, 623 
ATA рено оные aU POTNIT WINE ER 613-615 
Component-Serial, Analog, NTSC, PAL, Digital 611, 615-617 
Dr ————— —— АНАН 453, 456 
Data Ti i.c КККК Г, 453 
Digital GampoTieril.....« acce tmr rro mener 618, 617 
Digital Composita, N TS Garnie 616 
Digital ун К. у Ж ЛИНН ЛКК Y FREE en Eia 213 
К К ККУС 470 
Ghost Cancelar REToro CO „аена cir cores 611, 616-619 
PANN плиссе ен 618, 620 
High Definition Sync, Test Signal, Waveform Monitor...607, 611, 616-619 
Insertiogi. zinc cte eve eed 610, 619 


IQ Modulated 


реа >: МИНИН НИКИ оон 312-329 
VII! sacs ciao HAE Er ИЧЕК ТАТ PE TA E ТЕГИС 611, 616-617 
Televisión Test SIGUA iicet en teorie ee end 613-618 


Functional Index 


GPIB Adap Те: Р. 83 
GPIB Cables 
Ground Leads, Probe 
H 
Handheld Products 
AGCOSSOTIGS scies ci co ER нні 
Audio (TV) Analyzer/Generator ........................ 
Digital Audio (TV) Апа!угег/бепегаїог.................................................. 613 
Digital Clamp Meter... 
Digital Thermometers 
Digital MiG TS ооо e 
Optical Power Meters 
[07279 о ЗАСА reete cete nn 
PAL/NTSC Signal Generator ................................................................. 613 
Serial Digital Analyzer 
Waveform/Vector/Picture/Audio Мопїїог.............................................. 604 
High Definition 
Programmable TV бепегаїог................................................................ 611 
Television 0$сїЇЇо$соре$............................................................. 66, 75, 85 
Television Sync Generator онов iina 618 
Мамеа МОПР gem Баны 607 
High Resolution Spectrum Analyzer, Орїїса1............................................. 361 
HIGH Voltage P(OUOS онн н лнн кыран лаан азаннан 487, 530, 558 
Hoods, Scope atid Video Мівміп захована канали 592 
I 
IC Clips 
PLCC УСТА Є |З 540 
5016:РасКадез «aic a ert ves vanta reos anuncia 540 
Indices 
AIP Те ТоТ saevire e ED Ege eO erc 4 
ИТ ОРИОНА МОИ НИЕ ИННЫ 16 
И ТО escono entinntn etta roto tne наван 612 
Instrument/System Controllers = (\/Х!)........................................................ 432 
Instrument/Probe Reference Chart 
Instruments, REconditioned.............sccsceseeseessessessecsecseesecsessesseeseeseesreaveesees 
ПЕТТО, SUMS t и ун арками 
Instruments, Switching and Scanning ......................................››-———.. 430 
Interface Са ы коней 581 
ISDN Analyzers 
ОМНИ MORMON гавна a and 409 
ВМВ С-В... нон kr c ice trek eei 412 


J 

ег Analyzer; SDH/SONET „ар rome 314, 328 

L 

PAS OM Ophea SOHIGBS aca coma reote resto Pto opcm tre 284 

Leasing Program............ 

LED Optical Source 

ОПЕРУ локон 

Light Measurement........................... 281, 284, 286, 357, 359, 361, 363, 366 

Line Impedance Stabilization Network (Ш90№)........................................... 232 

Literature, Application Notes... ыан, ...........„..„ н» л нн лэ» ха зааалын 652 

Local Area Network (LAN) Adapter ......................... e сикыры 83 

ПОСЕТАТА ТВ „енна попа 121 
у СИ: ВИН И 500-594 


Mainframes 
logic AT ANY ZO ОА emet ntt eta ИИ д 
OSCHOSCOP OS caneret trata the cubat ванни 


Measurement Instruments, Systems 
Memory/GOmpariSOHii.......1 casser ctv ини ctore es essere evx Osca 
Meter, Optical Ро\уег......................................................... 
МЕТ GAAS o opc ONERE EUN axi S CU a eeu enne 
МЕЕ КЕЙИП ас сестейе eros pa pace rar P Gi i escis ye 
ln Mc —————— 
Microprocessor Support ProductS...........cccscssssessesssessessuessessscsesssecnseesneese 
Microwave & RF Instruments 
ACCESS OMNGS si cores en recita ite o ERES SER 136-181, 500 
Communications Test бе1ї$............................................................ 255-280 
....222-254 
Бібпај:Сепегатог е... oaa 201-221 
гүү Т: ЖИНИ АНИНЕ des ТОННЕЛИ КЕ КИЛИ КОИ. 181, 223, 250 
Spectrum Analyzer Optical Р!иб-їп....................................................... 356 
Spectrum Analyzers 
Spectrum Monitor ...... 
Mobile Radio Test Sets 
Modular Instruments 
Optical Converter/Power Meter 
Sida ат СЕРА АЕ ИИИНИН alt ні 


Functional Indexe19 
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Modulation Analyzer ..................лиинилинииининининилинининининииини 143, 158, 258 
Monitors 
She Ctl aano вовна nai ctc e remotas 
Stereo АВ: sepe nec arem nin onc ara нина на 
LEV HO PNE EE ERR 
MPEG  TeSESVSLOTY...sisis ccce tnra ooa trn tres ren ert ЕН ОН 
MPEG Test Generator чи 
MPEG! ТЗІ) 60ЧВЇ посуха канавка наве украина інно 
Multimeter; Optical POWOL.......... necne rra ныннан ина сычан,» к» 363 
N 
New! PRODUCTS). оказании ананасы 
Network Analyzers 
0 
OPCS ccc cscs cocer see toten И ЕРОН 
also see Opto-Electronic Instruments 
Optical Attenuators ....................... 
Optical-to-Electrical Converters........................... en 
Optical Power Meter.................... nnn 
Optical Receiver, RF Spectrum Analyzer Plug-in 
Optical Reference Receiver, SDH/SONET .................................................. 
Optical RF Spectrum Analyzer Plug-in ...................... e 
(Optical БОГОВ. 284, 363 
Optical Spectrum Analyzets............ rtis 357, 361 
Optical Wavelength Meter «o ccrto ra itor than innen 366 
Opto-Electronic Instruments 
Cable Testing, Optical... nnne 288-293, 346 
Optical Айепиаїог............................. ....286, 346, 433 
Optical-to-Electrical Converters ....................... eene 112, 338, 344 
Heads for 11800/CSA Series...................................... eee 344 
Modules.. 
| [|]: С ЖО ИОД ЕЕ 
Power Meter; ОРИСЯ несення нування eer eene 359, 363 
Oscilloscopes 
ACCESSO OS ЖИНИ КГК КУЛТУУ УГ 500-594 
Battery Operated i siiscsissccesssecssciscssssscvsssiavassscsssscscorssaess ....96, 98 
GATS REIR TETTE 586-589 
Communications Signal Апа[угег................................................... 66, 330 
Digital Phosphor 
Digital Sampling 
Digital SHOT AGOS анна нанні bn ende сонне sensa] 
Digital/Optical Communications ......................... een 66, 330 
DIMM ————————————————" 96, 98 
HAN OG RP —— ——S 96, 98, 604 
L'oyic'Analyzer Basel... i... екон наьаа арадан 123 
Mainframes for Modular Plug-Ins ................................................ 109, 330 


20-°-Functional Index 


Modular... occorre rnt IN Fer ионные 109, 330 
Optical-to-Electrical Сопуегїегѕ............................................ 330, 338, 344 
РОО [Hsu ernannt rationi RS Konto c ORTEGA 112, 344 
Portable ....58, 66, 75, 78, 85, 89, 93, 96, 98, 107 
PODÉS copio O SPEM pre cen ud eei V did 500 
Васко ОЕ inermem see individual product options 
Rackmount KIS.. uei sarkti uito nasa vxo enun torino КЕЕН РНЕ 593 
Sampling RR cenneeeneees 107, 109, 330 
ACCESSO iSu Г Т К О Л, 116 
DBA EB sca ро rre teen ero kenn nene orani 116 
DIGIU ооо крана er lc eeclesiae eb RR 109, 330 
С 112, 344 
ОС 116 
ОЯТ ЖИ УСТОЛ О, 81, 100, 102, 439 
Storage 49-111, 330 
ЖИНИ ОЛУУ С ЛЫ СА YU ROS 49-111 
Varlable:Perslistence:...:...o err 66, 109, 330 
Service 
Telecommunications 
ВІВ ОЙ occae АКК 66, 75, 78, 85, 89, 93 
TEANG „злс нн» tertinm Pn ép td ERN tarta Eruca rri РЕВНО 490, 649 
Travel Accesso Sannaa RARE 590 
VIEWING ACESSO Sinanin a 592 
P 
BET TA CO CE  — M— не 526 
huc ———————— нн ы навд 581 
Pattern Generator «o oce ott ry ceto 123, 348-355, 453 
SDHISONET оон spatiis Deus eive 348-355 
Performance Analysis Support ................... ee 121 
Picture Monitor, Handheld ..................................... erret 604 
Plug-in, RF Spectrum Analyzer, Optical............................... ее 356 
РЇП ӨГӨ ccena coti Pi PR teat пачка ана уні 
Power Dividers (SMA) 
Power Meter, Optical... 
Power Meters; RF кои» 
Power Plug OptOnS....ssss.ssrsnisrersroseniartsrsns sii E0 ITEE TREERE 
Power'SenS0ls.... oett RUD EAER ENEE 
Power SnD ИН К УГУУ ОЛ К К. 
Pre-/Post-Certification Software ......................... see 223 
Pre-/Post-Certification System........................ ene 223 


Prequalification Software 
Preselector, RF Stepping. 
Bites; GON ОБЕРНЕНО АРРА ER Mme ИНАНА 
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Probes Pulsa СГС ТЕРРА ИТ ЛИРА 453 
1X-10X Switchable .........c..cccscsscssccssssscssessesssssteseseecssstescsecsecsneenes 528, 531 R 
AGCOSSOMES — — - x 
e ^» Bipolar. Blas/ffset 5% еен е Ratio meters... rre ион env cedes ener 488 
1а$/Ойїе!)........................................... - 
ыы s Bipolar SARUM p" Rackmount Products 
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Tektronix' Measurement Solutions 


With a comprehensive family of more than companies to solve today's problems even Tektronix continues to earn its leadership 
1,400 test and measurement products, as they evolve in anticipation of future position by focusing on solving customer 
Tektronix is at the forefront of enabling changes. Tektronix products can help ease problems. Because of Tektronix' acknowl- 
new technologies and is often first to market | the transition and uncertainty. edged expertise and proven success in 
with innovative products that support video, customers can count on Tektronix to 
evolving standards. By leveraging its expertise in computers, help them meet new demands. In addition, 
communications and video, Tektronix is ina Tektronix experience in signal testing - from 
Tektronix is poised to meet the increasing unique position to lead the way as these source to destination - will enable customers 
demands for quality testing imposed by the | markets converge and demand for new tools їо grow and prosper wherever the informa- 
digital information age. As technologies and measurements emerges. tion highway leads. 


converge, adapting to change forces 


TEST AND MEASUREMENT MARKET/PRODUCTS 


Electronic Design Engineering/ | Value Electronic Design Communications Test TV Test 
Performance Products Engineering 
* Oscilloscopes * Oscilloscopes * OTDRs/TDRs * Video Measurement Test Sets 
* Logic Analyzers * Power Supplies * |SDN Testers * MPEG Testers 
* Spectrum Analyzers * Digital Multimeters e SDH/SONET Testers/Analyzers • Waveform, Audio and Digital 
* Curve Tracers * Function Generators * Optical to Electrical Converters Monitors 
e Signal Sources * Counters * SDH/SONET Reference * Vectorscopes 
* VXI Instrumentation * Digital Clamp Meters Receivers * Generators 

* Digital Thermometers * Bit Error Rate Tester * Inserters 

* Protocol Testers * Audio Measurement Testers 


* Demodulators 


Te ktron IX Produ cts for every signal type 
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World Wide Web 


Contact Табалов 
PME  Alox Easy and Dect Transfer 


Program. Stream Analysis for Г 
MPEO Test Systeme. | E WE 
Tektronix Те Demanstrate Fe 
-YSB Broadcast Meanxamant 
т Eu 

Convergence. 


> Newsroom > About Us 


earn about all the benefits of our new Digital Phosphor 

Oscilloscopes using the interactive DPO preview. DPO's are 
designed to give you unprecedented insight into your signals. Use 
the preview to help you understand how to take advantage of this 
technology. Then use the interactive product selector to choose the 


Tektronix oscilloscope which best meets your needs. 
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elcome to the enhanced Tektronix web site. Our site 
has grown and now contains the latest information 


on all of our major measurement products. We also added 
many application notes and primers to our library of educa- 
tional materials. 


Tektronix 
Digital Masters 
Mark Your 


Calendar for 
NAB '98 


Booth = 11614 
Exhibits: April 6-9, 
1998 

Conferences: Арпі 4 & 
59. 1998 


Las Vegas, Nevada 
USA 


Now you can see. store. 
and analyze dynamic 


1 complex waveforms In 
freal time 


DPO shows intensity like 
an analog oscilloscope. It 
| digitally emulates 
chemical 
phosphorescence to 
display intensity grading 


DPO captures, displays 

{ and stores three 

| dimensions of 
information, in real time: 


* Amplitude 

* Time 

* Distnbution of 
Amplitude over 
Time 


World Wide Web 


Tektronix Walkaround "no ; DAS | p the updated TLA 700 Series Guide to explore 
TI A "7 0 0 s the TLA 700's capabilities and customize an instrument 
for your debugging challenge. 


For embedded 
software developers 
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he TLA 700 Series of logic analyzers has revolutionized 

the Test and Measurement industry. By combining high 
performance with an intuitive and familiar Windows 95 inter- 
face, this instrument allows you to go to market. quicker, with 
the latest technologies. Now Tektronix has announced a 
major software upgrade to the TLA 700 Series, providing 
universal source code support and performance analysis 
capabilities to meet the demanding needs of embedded 
software developers. 


Lond zu ektronix recognizes that you need support 24 hours a day. With 
ЕЧ Жат Ёк со i ; Tis: improved support and service sections on the Web you 
can find answers to your questions, find that piece of software that 
will make your job quicker or find a way to contact our support and 
service engineers. 


Support 


Application Support Files Year 2000 
Software, dnvere and reference e йе 


matenals 

р Frequently Asked Questions | берерин 
Answers lo common questions | ~ 
about our test and measurement ш. 
products 


FAQs by Product 


Ask Product Support 

і Some ofthe industry's 
friendliest and most 
knowledgeable support staff vill 
answer your questions via 
phone or e-mail 
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Oscilloscopes: New Products 
TDS 500D * TDS 700D 


Я pests ushers in the third major era in 
oscilloscopes-the Digital Phosphor 
Oscilloscope (DPO). DPO oscilloscopes are 
based on a revolutionary new internal archi- 
tecture and patented DPX™ technology 
which overlays captured waveforms in three 
dimensions at the rate of 100 million points 
per second, while updating the display. 


DPO oscilloscopes also embrace Java 
technology to provide a comprehensive 
library of application-specific measurement 
and templates, supporting the latest 
worldwide standards. 


The all-new TDS500D/700D Series oscillo- 
scopes offer increased performance and ben- 
efits, while retaining the familiar TDS front 
panel and user interfaces you already know 
and love. You can choose bandwidths up to 
2 GHz and deep, expandable acquisition 
memory. And to accompany this new oscillo- 
Scope, a new generation of intelligent con- 
nection devices, including probes and 
accessories, has been created. TDS 500D/700D 


See page 66 


he “look and feel” and immediacy of 

analog oscilloscopes have always given 
engineers a sense of confidence that what 
they see is what actually exists, especially 
when viewing complex signals. 


See page 66 
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Oscilloscopes: New Products 
TDS 500D * TDS 700D 


D Storage Oscilloscopes (DSOs) 
added valuable waveform capture, 
storage and analysis capabilities, but 
displayed data in a flat, two-dimensional 
manner. 


See page 66 
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n monochrome or color, the new genera- 

tion of Digital Phosphor Oscilloscopes 
(DOPs) provide the information-rich real- 
time display of an analog scope, but with 
deep record storage and enriched applica- 
tion-specific waveform capabilities. 


See page 66 


or data communications, DPOs provide 
Мы triggering and deep 
acquisition memory to capture the most 
complex signals with ease, even in the face 
of changing frequencies. 


See page 66. 
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Oscilloscopes: New Products 


TDS 500D * TDS 700D 


he DPO can show the extent of edge 
jitter, then present a histogram 
quantifying the distribution of the signal. 


See page 66. 


Ch ооу 


he many frequency components of this 

disk drive signal are revealed by the 
DPO display's sample density, while intensity 
grading shows important signal detail that 
reveals dropped bits or media flaws. 


See page 66. || ЦІ ШЇ 


щ ү VAN NH j 


50 OmV Woops 


3 0 • Лем Products 


17 


4g0mV 


Oscilloscopes: New Products 
TDS 500D * TDS 700D 


wes communications presents 
unique challenges for any other type 
of oscilloscope. Here, the DPO's information- 
rich display, bandwidth and capture rate in 


XY mode show this л/4 PSK cellular phone 
signal with crystal clarity and depth. 


See page 66. 
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he new WaveStar™ Software for 

Oscilloscopes is a Windows 95/NT™ 
application bringing Tektronix oscilloscope 
measurement information to your PC 
desktop. WaveStar software allows users to 
easily capture, analyze and record instrument 
data, as well as professionally create, save 
and print documents. With WaveStar, you 
can even control the ОРО remotely-with 
drag-and-drop simplicity. 
See page 100. 
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Accessories: New Products 
Accessories for TDS 500D and TDS 700D 


he new AD007 GPIB-LAN Adapter 

allows you to control your Tektronix 
TDS Series Oscilloscope from any networked 
PC. You can check on its status or capture 
waveforms from your office, another site, or 
from anywhere using Tektronix WaveStar™ 
for Oscilloscopes application software-or 
your own software. 


See page 83. 


he new generation of intelligent con- 

nection devices for DPO oscilloscopes 
includes passive probes, active FET probes 
providing up to 4 GHz usable bandwidth at 
the DUT, low capacitance probes for signals 
with frequency components exceeding 
500 MHz, optical-to-electrical converters, 
plus a full range of differential, current and 
other probes. 


See page 500. 


Probes/Converters 
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Accessories: New Products 
Accessories for TDS 500D and TDS 700D 


he P6158 is a 3 GHz, 20X, low capaci- 

tance probe and ideal for high-speed 
applications. The BNC connector incorpo- 
rates encoding to correct scale factors for 
20X attenuation in oscilloscopes with a 
ТЕКРВОВЕ® interface. To facilitate SMD 
probing, the P6158 comes standard with 
SureFoot™ adapters. 


See page 524. 


he P6339A 500 MHz Buffered Passive 
Т; is designed for the TDS 7940. 
The P6339A/TDS 794D combination has a 
wide dynamic range that makes it ideal for 
general purpose measurement applications. 
The new TEKPROBE III interface allows the 
user to control Input Gain, AC/DC Coupling, 
Bandwidth Limiting, and DC offset directly 
through the oscilloscope's User Interface. To 
facilitate SMD probing, the P6339A comes 
standard with SureFoot™ adapters. 


See page 536. 
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Software: New Products 


WaveStar™ 


aveStar™ Software introduces a 

family of Windows® 95/NT applica- 
tions brings Tektronix TDS/THS oscillo- 
scopes and TX-DMM™ measurement 
information to your PC desktop. This new 
software is designed to capture, analyze, 
document and control data. With WaveStar™ 
software, you can capture waveforms and 
data easily without programming, establish 
instrument links to automatically update new 
measurements and insert this information in 
Microsoft Office™ or Windows® applications. 


See page 100. 


pplication-specific measurement soft- 

ware which utilizes Java Technology, 
provides advanced analysis of acquired data, 
giving the user measurement results in 
familiar terms, specific to their industry. 
High-resolution measurements can be made 
on one channel at the highest sample rate 
with trigger input from multiple channels. 
Comprehensive statistical measurement- 
Mean, Min, Max, Standard Deviation, SNR 
and more for each characterization of sig- 
nals. Snapshot display of multiple parame- 
ters for detailed waveform information. Part 
of a complete solution for disk drive mea- 
surements form Tektronix-high bandwidth 
differential probes, SMT probes, arbitrary 
waveform generators, and other test and 
measurement products. 


See page 100. 
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WaveStar™ 


WaveStar™ 


Logic Analyzers: New Products 
TLA 700 Series 


he TLA 700 Series is now available with 

V2.0 Software which provides 
embedded software developers, at no addi- 
tional cost, fully integrated source code sup- 
port and performance analysis capabilities. 


V2.0 Software implements unprecedented 
high-level language (HLL) source code sup- 
port and performance analysis capabilities to 
meet the demanding needs of embedded 
software developers. 


See page 121. 
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Signal Sources: New Products 
AWG520/A* AFG320 


he AWG 500 Series is an easy-to-use, 

high-performance, mixed-signal source. 
The AWG Series provides the world's fastest 
and deepest memory with its 1 GS/s sample 
clock rate and 4 Mword execution memory. 


Its unique design integrates a graphical 
editing display. This allows on-screen 
viewing of waveform editing and simplifies 
"what-if" test scenarios easily allowing the 
creation of composite signals. 


See page 442. 


AWG520 


he AFG300 Series is an excellent 

16 MHz function generator with built-in 
arbitrary waveform capabilities. The instru- 
ments support standard waveforms, 
including sine, square, triangle, ramp, pulse, 
DC and noise. In addition, it has a frequency 
sweep function and three operating modes: 
Continuous, Triggered, and Burst. 


See page 446. 


AFG320 w/FDS 210 
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Signal Sources: New Products 
DG2020A * DG2030 


he Tektronix DG2020A and DG2030 

digital data generators combine the high 
performance needed to test the latest tech- 
nology devices with unprecedented ease of 
digital data creation and modification. The 
DG2020A and DG2030 are used to replicate 
valid, marginal and erroneous digital condi- 
tions that a design could encounter. 


What separates the DG2000 series from 
other digital pattern generators is its superior 
user interface combined with high perfor- 
mance. Everything needed to load, modify, 
and output vectors is built-in. Capabilities 
such as advanced sequencing (looping nest), 
built-in encoding schemes, and flexible edi- ҜЕО 
tors make the DG2000 series a powerful 

addition to your suite of test instruments. 

DG-Link application program for the PC 

(Windows95 environment) supports ASCII 

file format vector import such as TLA700 

logic analyzer or logic simulation software 

output vector, which can be converted to 

DG2000 Series file format and sent via GPIB 

or floppy disk. 


See page 456. 
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TV Test: New Products 


MTS200 * PQA200 


he MTS200 Series MPEG Test Systems 

offers the most extensive MPEG and 
DVB analysis capabilities available today. 
They support custom creation of transport 
streams and perform real-time analysis with 
trigger capability for trapping errors that can 
be analyzed in detail at a later time. 


See page 597. 


MTS200 


he PQA200 Picture Quality Analysis 

System delivers repeatable objective 
measurements of picture quality that directly 
replicate subjective human visual assess- 
ments. This provides invaluable information 
to enable optimum video compression 
without compromising picture quality. 


See page 596. 
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TV Test: New Products 


RFA300* PSC1125 


- Зиа ные & ГУМ - SB Measuemen! Sci 
В [77:3 


he RFA300 provides fast and easy mea- 
j| pese functions required to install, 
operate, and maintain an 8VSB transmitter. 
The RFA300 has a tuning range from 54 to 
746 MHz and a Win95 user interface. The 
high resolution color display provides a clear 
viewing of measurement results. The instru- 
ment can be controlled by a click of the 
mouse, a VM700-like touch screen or from a 
keyboard. 


LA d 


See page 599. 


he PSC1125 Parallel/Serial Converter 

System is a parallel-to-serial converter 
intended for use with the Tektronix TSG 1001 
HDTV Test Signal Generator. The PSC1125 
accepts a parallel digital input from the 
TSG 1001 and outputs a 1.5 Gbit/sec SDI 
data stream that conforms to SMPTE 292M 
and 274M standards. The PSC1125 provides 
a relatively low-cost solution for generating 
HDTV SDI signals. 


See page 618. 


PSC1125 
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Communications: New Products 


TS90 * FSE/SMIQ 


he TS90 TelScout™ is designed specifi- 

cally for telephone local loop applica- 
tions. Simply select the cable type to be 
tested and impedance, VP, gain, pulse width, 
and vertical position are automatically 


selected and adjusted as the cable is scanned. 


The one-button zoom function pinpoints 
fault location. 


See page 300. 


he FSE is the industry's only spectrum 

analyzer capable of unaided adjacent 
channel power measurements for W-CDMA 
equipment. The standard FSE configuration 
offers а >70 dB ACP dynamic range, which 
easily meets measurement needs. Moreover, 
the FSE includes built-in ACP measurement 
algorithms. The instrument is currently in 
use among wireless equipment and compo- 
nent manufacturers worldwide. The SMIQ 
signal generator, when equipped with modu- 
lation coder and data generator options, 
meets W-CDMA requirements with its 4.096 
Mchip symbol rate. THe SMIQ's WCDMA- 
SIM software provides flexible selection of 
filter types, spreading codes, modulation 
maps, and more. WCDMA-SIM software is 
available at no charge. 
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Tektronix 


FSEM/SMIQ 


Ws equipment and component 
manufacturers are formulating test 
strategies as they anticipate the arrival of 
complex new mobile radio standards, 
including Wideband-CDMA, for third-genera- 
tion wireless communication systems. Some 
Wideband-CDMA test requirements-particu- 
larly adjacent channel power (ACP)-exceed 
the capability of most of today's measure- 
ment equipment. Conventional spectrum 
analyzers lack the dynamic range of capture 
this critical measurement. Similarly, many 
signal generators simply can't deliver the 
higher symbol rates needed for Wideband- 
CDMA applications. 


See page 143. 


Communications: New Products 
CTS 850 


he CTS 850 is a versatile analyzer for 

broadband network testing. It has a 
powerful, yet uncomplicated menu structure 
which allows both the novice and expert user 
to speedily configure accurate measurements 
on SDH and PDH networks. All measurement 
connections are conveniently located directly 
on the front panel close to the signal status 
LEDs and the easy-to-read display. 


A field-replaceable optical module and a 
floppy disk drive for retrieval of stored 
setups and results complete the front-panel 
layout to create a “field-friendly” instrument. CTS 850 


See page 314. 
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Communications Test: New Products 
K1103 • K1297 


he K1103 Protocol Tester is designed 

for network supervision and network 
analysis of CCS#7, GSM, ISDN D-channel, 
X.25, 0.3, and V5.1 protocols. The К1103 
uses a Windows®-based interface, so it is 
easy to use. The display is a color TFT that 
is easy to read even in poor light. LED's on 
the front panel provide quick indications of 
line activities. 


See page 370. 


he K1297 is a portable, Windows®- 

based, multiprotocol/multi-interface 
tester for narrowband and ATM networks. It 
can perform monitoring, simulation/emula- 
tion, and conformance tests all in one unit. 
The modular design provides for simple, 
cost-effective expansion and the ability to 
adapt to future standards. 


See page 386. 
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Communications Test: New Products 


K1205 * K3000 


he K1205 Protocol Tester is a small, 
y pee multiprotocol tester capable 
of monitoring up to 16 interfaces with up to 
32 time slots. The K1205 is a state-of-the-art 
modular design based on Windows? NT. The 
K1205 is used for monitoring and analysis of 
CCS#7, GSM900, DCS1800, PCS1900, 
CDMA, ISDN D-channel and 
V5.X protocols. 


See page 382. 


he K3000 ISDN Service Set is used for 

rapid and easy troubleshooting of ISDN 
systems and installations with So, Око, and 
Оро interfaces. It is an ideal service tool due 
to its self-contained operation and compact, 
rugged design. The K3000 presents results 
in a “Go/No Go" way so that even a user 
without special ISDN knowledge can perform 
fault analysis. 


See page 412. 
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Communications: New Products 
RFM151 * TV90 


he new RFM151 Signal Scout™ pro- 
E pem the industry's broadest field tool 
RF measurement capability for digital sig- 
nals; 5 MHz to 1080 MHz frequency range 
enables forward and return path coverage. It 
is a high performance measurement tool 
tailored for analog/digital cable TV networks. 


See page 627. 


he CableScout™ TV90 is designed 
i penes for CATV and other coaxial 
cable applications. The TV90 applies the 
newest technology to provide both ease of 
use and coaxial cable testing performance 
not found in any other TDR. 


Pulse width, VP, gain, and vertical position 
are automatically selected and adjusted as 
you scan the cable. Finding the fault couldn't 
be faster, just move the cursor to the fault 
and use the one-button zoom function to pin- 
point its location. 


The TV90 employs optimized pulsing and 
sampling, coupled with advanced filtering 
and signal-processing techniques. You 
always have a clean waveform for easiest 
event identification. 


See page 306. 
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Multimeters: New Products 
TX1 ° TX3 


he Tektronix TX-DMM™ True RMS dig- 
Tu multimeters feature an extra large, 
dual numeric display that provides more к 
information in fewer steps and can be viewed 2 a 
from across the room. diemul sri 


The simple user interface eliminates guess- 
work and allows you to view AC and DC 
values without changing meter function, 
saving troubleshooting time. The data 
storage capability allows measurements to 
be saved into memory and later recalled or 
downloaded to a PC using the optional 
WSTRM PC interface package. 


See page 461. 
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Component Tester: New Products 
TR210 Huntron Tracker 


he Tektronix TR 210 Huntron Tracker 

provides advanced troubleshooting 
capabilities to simplify testing new tech- 
nology components such as CMOS and MOS 
circuits. A built-in pulse generator lets you 
troubleshoot gate-fired devices such as 
SCRs, TRIACs and opto-couplers. By ener- 
gizing the gate, you can test a component in 


an active mode. TR 210 


See page 463. 


TR 210 w/TDS 210 Щй 
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Color Printers: 
Phaser? 350 • Phaser 360 


ts not very often you get more than you 

pay for. Except in the case of the Phaser? 
350 and Phaser 360 color printers from 
Tektronix. More affordable, faster, and more 
likely to dazzle your colleagues with vibrant, 
razor-sharp output than any other workgroup 
color printers around-including laser. 


And to ensure you'll be impressed, we're 
offering a free supply of black ink for all 
your black and white printing. No gimmicks. 
Vo fine print. As much as you want-indefi- 
nitely. With free black ink, low-cost color (a 
typical color page for about a nickel), and up | 
to 6 pages-per-minute, why wait any longer 
for color? 


Phaser 350 


For more than 15 years, Tektronix has led 
the way with innovative color printing solu- 
tions. Our reputation for superb color quality 
was earned early on, in the high-end, color- 
critical applications like graphic design and 
digital imaging. Today, we're leveraging that 
expertise to provide top-quality, wickedly 
fast, workgroup color printers that any busi- 
ness can afford. 


Tektronix offers two models using award- 
winning solid-ink technology-the Phaser 360 
and Phaser 350 printers. Choose the right 
combination of precision, performance and 
price for your workgroup. Either way you'll 
enjoy low-cost operation every day. 


Phaser 350 Color Printer 

* Most affordable 

* Low cost color and free black ink 

* Delivers 6 pages-per-minute in full color 
* 600 x 300 dpi 

* 33 MHz processor 

* 24 MB memory, 17 resident fonts 

* Adobe PostScript Level 2 


* Monitor ink supply on the front panel or 
from your Web browser 


Phaser 360 


Phaser 360 Color Printer 

* Best price/performance 

* Low cost color and free black ink 

* Delivers 6 pages-per-minute in full color 

* 800 x 450 dpi 

* 100 MHz processor for unsurpassed speed 


* 24 MB memory expandable to 48, 164 res- 
ident fonts 


New Products 


* 10BASE-T Ethernet card included 
* Automatic color correction mode 


* Monitor ink supply on the front panel or 
from your Web browser 


Includes Adobe PostScript 3 for faster, 
sharper output, and advanced features like 
pipeline printing that overlaps processing 
and printing for faster throughput; print 
preview of multiple-page jobs; and colla- 
tion of multi-page documents. 


New Productse 47 


Oscilloscopes 


From the highest performance to the most cost-effective solution, Tektronix offers a broad 
range of test and measurement instrumentation. Tektronix oscilloscopes provide the best con- 
nection to your device-under-test, the most accurate signal acquisitions, the sharpest wave- 
form displays, and the most comprehensive on-board waveform measurements available. 


It takes a broad range of oscilloscope products to satisfy the spectrum of measurement 
applications throughout the world today, and Tektronix delivers the product line breadth 
sought by customers worldwide. 


Following Tektronix' tradition of bringing innovative products to the market. The TDS 
500D/700D oscilloscopes are the first Digital Phosphor Oscilloscopes in the TDS family. 
Designed to keep pace with current and evolving needs in advanced electronic design and 
debug. DPOs deliver a new level of insight that must be seen to be believed. DPOs capture, 
store, display, and analyze, in real-time, three dimensions of signal information: amplitude, 
time, and distribution of amplitude over time. 


Digital Phosphor Oscilloscopes 


BETTER THAN ANALOG BETTER THAN DIGITAL 


SIE 5.00MS/s 18763 Acqs 
І F 


М 10.05 Chi 7 -390mV 
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Oscilloscope Reference 


Technology 


Tektronix Digital Phosphor 
Oscilloscopes, Digital Storage 
Oscilloscopes an 
Communication Signal 
Analyzers 


These products include many innovative fea- 
tures designed to improve productivity and 
reduce operating costs. Tektronix oscillo- 
scopes represent the best combination of 
performance features, human factors and 
price on the market today. 

e Digital Phosphor Oscilloscopes go beyond 
analog real-time (ART) and digital storage 
oscilloscopes (DSO) by incorporating an 
information-rich, real-time display, that sur- 
passes any analog or digital scope's capa- 
bilities. This new instrument delivers a new 
level of insight that makes dealing with 
complex signals straightforward, without 
loosing the full spectrum of digital acquisi- 
tion, storage and analysis capabilities that 
engineers have come to expect in their 
oscilloscope solutions. 


Digital Phosphor Oscilloscopes make it 
possible to see, store and analyze complex 
signals, such as serial data streams that 
are seen in the telecommunications, data 
communications and computer/computer 
peripheral industries. 


Digital Phosphor Oscilloscopes provide 
three full dimensions of signal information- 
amplitude, time and distribution of ampli- 
tude over time. 


Application Specific measurements based 
on Java Technology provide advanced 
analysis of acquired data, giving the user 
measurement results in familiar terms, spe- 
cific 

to their industry. 

The TDS 700/TDS 500D and CSA commu- 
nication analyzers give an accurate assess- 
ment of noise, jitter and compliance to ITU 
and ANSI Standards. Up to 50 GHz band- 
width with 

2.0 ps RMS jitter (1.3 ps typically) is avail- 
able in the CSA 803C. 

The High Bandwidth (50 GHz) 11801C 
offers the highest timing resolution and 
measurement repeatability. While the TDS 
800 combines the sequential equivalent- 
time sampling technology of the 11801C 
with the mid-range TDS platform for DC-8 
GHz bandwidth in a portable monolithic 
instrument. 
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e Using oversampling technology, Digital 
Real-Time™ DSOs offer single-event wave- 
form 
capture to their full bandwidth. 


e The TDS 600 Series helps digital designers 
quickly zero in on complex logic problems 
in high-speed digital systems. 

e Affordable digital signal processing in the 
TDS 200, TDS 300 and TDS400. 


General Trends in Oscilloscope 
Development 


Today you will find more and more special 
purpose oscilloscopes, such as the TDS 500D 
and TDS 700D with their communications 
options, CSA 803C and 11801C with band- 
width to 50 GHz and color graded display for 
thorough analysis of high-speed communica- 
tion channels and standards testing. 


Our TDS Series scopes include powerful dig- 
ital signal processing engines which can give 
you simultaneous time and frequency 
domain displays with fast updates. 


Our scopes are constantly getting easier to 
use. We've reversed the trend toward more 
buttons and menus. Our new models achieve 
a balance between performance and ease of 
use. We've done our homework, tested our 
ideas and greatly improved access to impor- 
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tant new features without making the basic 
functions hard to find. Volts/division, 
time/division and trigger level have dedicated 
knobs so you can just grab and turn. 


Measurement, trigger modes, hard copy 
setups and acquisition control lie within easy 
reach behind a graphic user interface (GUI). 
Information-packed displays are made easy 
to read with a high-resolution color monitor. 


Disk Drive Signal seen in a TDS 784D 
Digital Phosphor Oscilloscope. 


Digital Phosphor Oscilloscopes 


Digital Phosphor Oscilloscopes display, store 
and analyze complex signals in real-time, 
using three dimensions of signal information: 
amplitude, time and distribution of amplitude 
over time. 


DPO goes beyond analog real-time (ART) 
and digital storage oscilloscopes (DSO) by 
incorporating an information-rich, real-time 
display, that surpasses any analog or digital 
Scope's capabilities. This incredible new 


instrument delivers a new level of insight that 


makes dealing with complex signals straight- 
forward-a level of insight engineers must see 
to believe. Of course, all of this is combined 
with the full spectrum of digital acquisition, 
storage and analysis capabilities that engi- 
neers have come to expect in their oscillo- 
scope solutions. 


Like the actual phosphor on an ART display, 
the DPO captures and remembers the fre- 
quency of events, resulting in a three-dimen- 
sional array that retains information for hun- 
dreds of millions of samples. Chemical phos- 
phorescence creates a gray scale because of 
the decay in its energy over time. Digital phos- 
phor replicates this decay in intensity by digi- 
tally controlling the replacement of data in the 
three dimensional array. As a result, a DPO 
can display, store, and analyze three dimen- 
sions of signal information: amplitude, time, 
and the distribution of amplitude over time. 


Acquis . 
/Rasterizer 


The DPO model takes a hardware-based 
approach to achieve this remarkable perfor- 
mance. Using advanced ASIC technology. It 
accumulates multiple images of signal infor- 
mation in a 500x200 array of integers. Each 
integer represents a pixel in the DPO's dis- 
play and is used to control intensity. As a 
signal is acquired over time, this array is 
continuously updated with image after image 
of the signal. Unlike DSOs that decimate or 
throw away an enormous number of sam- 
ples, the incoming samples are acquired at 
rates comparable to an analog scope and are 
all used to create the image. As a result, 
engineers are finally protected against alias- 
ing because of the abundance of samples 
collected and used by DPO. 


Creating this detailed image of a waveform's 
activity and intensity in hardware allows a 
real-time response similar to an ART. The 
acquisition engine continuously samples at 
the maximum rate, triggering and building 
image after image with minimal dead time 
between acquisitions. A new snapshot of the 
digital phosphor is sent to the display every 
1/30th of a second, creating an image that 
responds to waveform activity in real time. 
Even when the display is updated, the digital 
phosphor continues to gather new samples. 
The parallel architecture and hardware-based 
processing enables the DPO to capture all the 
details and anomalies that occur in today's 
complex, dynamic signals and to display as 
fast as the human eye can assimilate them. 


Oscilloscope 


Display 


Memory Display 


This real-time processing is what sets the 
DPO apart from post-processing modes, 
such as persistence, found in today's DSOs. 
The post-processing in a DSO is executed in 
software on the normally acquired wave- 
forms, and it requires acquisition over a long 
period of time to build up the display, thus 
prohibiting instantaneous feedback. The time 
for creating this display is further exagerated 
as multiple channels are turned on, since 
they use the same microprocessor. Plus dur- 
ing this processing time, the DSO is no 
longer acquiring new information and is 
forced to miss salient details on dynamic 
waveforms and important aperiodic events, 
often the very behavior an engineer is hoping 
to uncover and examine. DSOs consequently 
are limited to capturing infrequent snap 
shots of less than 196 of the available signals. 


The benefits of using a DPO in electronic 
design, debug and test are dramatic. By pro- 
viding a third dimension of information, engi- 
neers gain new and important insights into 
the behavior of complex signals, enabling 
them to accurately interpret signal dynamics, 
including the mode of changes in the signal 
and the frequency of occurrence of signal 
phenomena. Instead of using two instru- 
ments-an ART to see all the nuances on the 
waveform and a DSO to capture, measure 
and analyze signal behavior-they can use one 
powerful tool. This will undoubtedly lead to 
more effective debug and performance verifi- 
cation, helping to streamline the overall 
design and maintenance tasks. 
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Digitizing Oscilloscopes 


TDS Series 


Powerful Acquisition 

* Digital Phosphor Oscilloscopes 
* 2 GHz Realtime Bandwidth 

* XYZ Mode 


* Four Channels of 5 GS/s 
(TDS 684B) 


* Record Lengths of 8,000,000 Points 
(TDS 500D/TDS 700D, Opt. 2M) 


* Up to 8 GHz Bandwidth 
(TDS 820, Opt. 1D) 


Advanced Triggering 


e Glitch Triggering 
(TDS 500D/TDS 600B/TDS 700D) 


* Exclusive Runt Triggering 
(TDS 500D/TDS 600B/TDS 700D) 


* HDTV Video Triggering 
(TDS 500D/TDS 600B/TDS 700D) 


• Setup and Hold Time Violation Triggering 
(TDS 500D/TDS 600B/TDS 700D) 


* Slew Rate Triggering 
(TDS 500D/TDS 600B/TDS 700D) 


* Communication Standard Triggering 
(TDS 500D/TDS 700D, Opt. 2C) 


Powerful Processing 


* Application Specific Measurements Based 
on Java Technology 


* Histograms and Statistical Math 
* FFT Analysis 
* Manufacturing Pass/Fail Testing 


* On-board Mask Compliance Testing 
(TDS 500D/TDS 700D, Opt. 2C) 
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BENE 250GS/s ET 4.662М Acqs 
Е T 


Tektronix DPOs are the first digital oscillo- 
scopes with XYZ mode. 


The TDS 794D with 2 GHz Bandwidth 
enables real time analysis of high frequen- 
cy signals. 


Stopped: 15685 Acquisitions 
З cote 


т Width: 19ns 
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Mode 
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The optional Comm Trigger addresses the 
need to acquire a wide variety of AMI, CMI 
and NRZ communication signals. (TDS 
500D/TDS 700D, Opt. 2C). 


TDS triggering can capture glitches as 
narrow as 1 ns to help solve prototype 
circuit problems quickly. 


Control 
Ready 


Utility 


М 200ns Che 7 


Application specific measurement pack- 
ages enhance the DPOs ease of use. 


Histograms and statistical measurements 
are available in YT mode as well as XYZ 
mode. 
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TDS Series 


lsitions 


Tek Stopped: 5 


Envelope 
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гі 
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20.0us 16 


1.00% м 20,035 Chis 260ту! 
[вен 1.00 V 
Stop After| Lim 
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Template 
Hi-Res acquisition mode achieves 
extremely high signal to noise ratios (SNR) 
on single-shot events by oversampling the 
input signal. 

Acquisitions 


‘Wek Stopped: 9 unt Upper Threshold: 2.36 V 


Pulse Runt | 
Thresholds 


M1000ns Runt Ch! 


Polarity 
Negative 


TDS exclusive runt triggering helps isolate 
invalid logic levels such as those caused by 
setup and hold violations. 


1 
Cn2 200mV 


МҮ doms 


FFT analysis provides an extra dimension 
of performance with simultaneous displays 
in the time and frequency domains. 


Set/Hold 


The TDS 684B provides four channels of 
5 GS/s acquisition to capture events with 
high single-shot resolution. 


oem [oes] source | Я 


Stopped: 16428 Acquisitions 
t—- т 


^] toate state 
| Function 


Logic timing analysis is clearly faster and eas- 
ier with icon-driven state triggering. 


Run: 1.00С5/5 | Sample 
i 


-ümirTes | 
| Template 


Template 


М 50.0п5 


Limit Test | Limit Test 
Sources 


Automatic on-the-fly limit testing makes 
manufacturing pass/fail testing an easy 
task (all TDS 400A, TDS 500D, 600B, 700D 
and 800 models). 
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Tak Stopped: 


„36 Acquisitions 


“Select 
Measurement 


Post 
Overshoot 


| Negative 
overs 


The TDS 820 provides 0.4 ps timing 
resolution and channel deskew capability 
to accurately measure delays in today’s 
high-speed digital systems. 


ЕБЛЯ 5.00MS/s 18763 Acqs 
E T 


WU 259mv Море САГУ -390mV 


Optional Video Trigger combined with DPO 
acquisition allows you to see details in 
video signals. 


Tek Stopped: 


p 


Acquisit 


infinite 
'ersistence 


On-board mask testing capability allows 
comparison of signals to standard masks 
in communication systems (TDS 820/ 
TDS 500D/TDS700D, Opt. 2C). 
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Tektronix Quality and 
Reliability 

Tektronix' oscilloscope quality and reliability 
are unmatched. Designs are thoroughly scru- 
tinized and tested to ensure compliance with 
all applicable safety and environmental stan- 
dards. Calibration is traceable to national 
standards and conforms to military proce- 
dures. Our service network is designed to 
help you keep your oscilloscope calibrated 
and working with fast turnaround. 


SELECTING AN OSCILLOSCOPE 

The first step in selecting an oscilloscope is 
to know what you're expecting to see with 
the scope. In other words, what are the typi- 
cal characteristics of the signals you need to 
capture and view. Are your signals of a com- 
plex nature? Are your signals repetitive or 
single shot? What is the bandwidth and/or 
rise time of the signals or transients you 
need to capture? On what signal characteris- 
tics will you need to trigger - runts, pulse 
widths, slew rates, glitches? How many sig- 
nals do you need to display simultaneously? 
The answers to these questions will deter- 
mine the type of scope you need. Which 
brings us to the actual oscilloscope and data 
sheet considerations: Digital Phosphor 
Oscilloscope, DSO, bandwidth, sample rate, 
waveform capture rate, record length, trig- 
gering, and other capabilities. 


THE “5 TIMES” RULE FOR BANDWIDTH 

An Oscilloscope’s bandwidth specification 
gives you an idea of the instrument's ability 
to handle high-frequency signals. If the 
bandwidth of your scope is inadequate, high 
frequency information will be filtered out and 
critical timing information may be displayed 
inaccurately. It's important to remember that 
a scope's bandwidth is derived from how 
well it reproduces a sine wave. If you're deal- 
ing with high-speed digital electronics, you 
may never see a sine wave. A good rule of 
thumb for determining the bandwidth you 
need is to use the “5 times rule”: to figure 
out the bandwidth of the scope you need, 
multiply the highest frequency component of 
the signals you want to examine by five. This 
will typically give you better than 2% accura- 
cy in your measurements. 


In some applications you may not know the 
bandwidth of the signal of interest, but you will 
know the risetime. The frequency response of 
most scopes is designed so that a constant 
allows you to relate the bandwidth and rise- 
time of the instrument using the equation: 
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-3 dB Bandwidth х Risetime = К 


where: -3 dB Bandwidth is in Hertz, Risetime 
is the 10% to 90% risetime in seconds and K 
is a constant that depends on the oscillo- 
scope input filter type. 


As a general rule of thumb, when selecting 
an oscilloscope you can assume that the 
bandwidth to risetime relationship is about 
0.4. Using this to calculate bandwidth will 
give you a ballpark figure that is sufficient for 
scope selection. 


DPX WAVEFORM IMAGING PROCESSOR 
Tektronix' DPO is based on a new parallel 
processing architecture that integrates the 
acquisition and display systems. The propri- 
etary DPX waveform imaging processor was 
designed by Tektronix specifically for acquir- 
ing and managing the three dimensions of 
waveform information of the Digital 
Phosphor Oscilloscope. To ensure maxi- 
mum throughput, it has distributed internal 
control and works independently of the other 
processors in the oscilloscope. 


SELECTION GUIDE 


The DPX waveform imaging processor is 
completely dedicated to the acquisition and 
database management process. It includes 
an acquisition rasterizer and the digital phos- 
phor three-dimensional database array that 
emulates the behavior of chemical phospho- 
rescence to provide a real-time intensity- 
graded display. The basic operation of the 
DPX waveform imaging processor is drawing 
repeated images in the digital phosphor, con- 
trolling the rate of image decay, and periodi- 
cally sending snap shots of that information 
to the oscilloscope's display system. 


SAMPLE RATE 

When considering digitizing oscilloscope 
characteristics and specifications, it's impor- 
tant to make a clear distinction between sam- 
ple rate and waveform capture rate. A Digital 
Oscilloscope's sample rate is specified in 
Samples per Second and indicates how fre- 
quently the scope samples the input signal. 


With higher sample rate, the signal is 
sampled more frequently allowing greater 
signal resolution. 


Channels Bandwidth 
o 
= 

£o. | З з з з а 8 èp 
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The Importance of Adequate Sample Rate — 
The Nyquist sampling theorem states that the 
signal of interest must be sampled at least 
twice the rate of its highest frequency com- 
ponent to accurately reproduce it. While this 
is true "in theory", sometimes it isn't enough 
in practice. In reality, today's high speed digi- 
tal signals should be sampled at least 

5 times the rate of the highest frequency 
component (2.5 times the Nyquist rate) to 

be accurately reconstructed. 


Digital Real-Time" (ОВТ) – Tektronix 

DRT DSOs are designed to acquire a wave- 
form in a single trigger event up to the full 
rated bandwidth of the scope. With over- 
sampling technology, DRT scopes capture 
the extremely fast edges encountered in 
digital design and permit high resolution 
timing measurements of multiple simul- 
taneous events. Furthermore, DRT acquisi- 
tion eliminates the need to use repetitive 
sampling techniques to attain full bandwidth 
performance. 


TRIGGERING 

Extended triggering capabilities offered in 
most Tektronix oscilloscopes allow you to 
capture complex signals for device character- 
ization or troubleshooting. They also provide 
more selective trigger control than is avail- 
able with conventional edge triggering. In 
addition, their sophisticated user interfaces 
allow rapid setup of trigger parameters to 
increase productivity. 


Tektronix oscilloscopes allow you to trigger 
on pulses defined by amplitude (such as runt 
pulses), qualified by time (pulse width, 
glitch, slew rate, setup-and-hold, and time- 
out), and delineated by logic state or pattern 
(logic triggering). Combinations of extended 
and conventional triggers also help display 
video and other difficult-to-capture signals. 
Advanced triggering capabilities such as 
these deliver a large degree of flexibility 
when setting up testing procedures and can 
greatly simplify measurement tasks. 


RECORD LENGTH 

Maximum oscilloscope record lengths are 
available from 1 K points to 8 M points. 
Tektronix DSOs provide adjustable record 
lengths that allow you to set the record 
length you need for a particular application - 
depending on the detail you need to see. If 
you are simply monitoring an extremely sta- 
ble sinusoidal signal, for example, a 500 
point record length may be adequate. But if 
you're trying to find the causes of timing 
anomalies in a complex digital data stream, a 
long record length is more appropriate. In 
addition, long record lengths provide the 
detail you need to capture and analyze sin- 
gle-shot events. 


Record Length Triggering 
8 
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Data Management 
and Connectivity 


DATA MANAGEMENT SOLUTIONS FOR 

OSCILLOSCOPES 

The new WaveStar™ Software for 

Oscilloscopes is a Windows95/NT™ applica- 

tion bringing Tektronix oscilloscope mea- 

surement information to your PC desktop. 

WaveStar’s familiar Windows 95/NT features, 

such as drag and drop, provide the user a 

quick and simple means for inserting impor- 

tant instrument information into other 

Microsoft Office™ or Windows™ compatible 

applications. WaveStar Software allows users 

to easily capture, analyze, and record instru- 

ment data, as well as professionally create, 

save, and print documents. WaveStar also 

enables remote access and control of TDS or 

THS oscilloscopes on a PC, without the need 

for programming. 

* Capture measurement waveforms and data 
easily, without the need for programming 

* Establish instrument links to automatically 
update new measurements 

* Insert information seamlessly in Microsoft 
Office Applications or transfer to other 
Windows Applications, such as Mathcad™ 

* Communicate with TDS and THS oscillo- 
scopes easily through an Instrument 
Connection Wizard 

* Generate proxies (drivers) to communicate 
with simple instruments, like frequency 
generators or temperature chambers 

* Print banner function for hardcopy of long 
record lengths 

* Control waveform information locally or 
over the network 

• Step away from your desk and have 
WaveStar automatically capture data changes 


* For Windows 95/NT systems 
* Use WSTRO free for 30 days 


ЕТ 
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TLA700 


* Performance 
* Digital Phosphor 


* Application Specific 
Solutions 


CONNECTIVITY SOLUTIONS FOR 
OSCILLOSCOPES 

The new AD007 GPIB - LAN Adapter 
Instrument to Local Area Network (LAN), 
allows you to control your Tektronix 

TDS Series oscilloscope from any networked 
PC, check on its status, or capture wave- 
forms from your office, another site, or from 
anywhere using Tektronix WaveStar?" for 


Reference 


LAN/ 
WAN 
Internet 


Oscilloscopes application software or your 
own software. It also enables your 

TDS Series oscilloscope to print to a 
networked printer. 

The Tektronix AD007 GPIB - LAN Adapter 
lets you take advantage of the fact that many 
of today's computers are connected together 
through an Ethernet 10BaseT LAN. 


Oscilloscope Reference 


Accessories 


AD007 


Accessories 


PROBES AND ACCESSORIES 

Tektronix continues to dedicate research and 
development resources to helping customers 
find ways to connect instrumentation to the 
changing variety of today's new devices and 
packages. You will find some innovative new 
probes and connecting schemes that quickly 
and cleanly couple to all kinds of devices. 


P6247 iè 


P6247/P6246 High Speed Differential 

The P6246 and P6247 enable users to make 
time domain or frequency domain measure- 
ments on high bandwidth signals commonly 
found in disk drive, digital IC design, and 
communication applications. 


The small probe head geometry and assorted 
probe tip accessories allow these probes to 
easily accommodate manual probing of 
surface mount devices while maintaining 
high CMRR. 


The P6246 and P6247 are ideal for design 
verification of disk drive read channel elec- 
tronics, timing analysis, or troubleshooting 
ground bounce problems associated with 
high speed logic. They can also be used for 
pulse shape or cross talk compliance testing 
at high speed communication signals. 


P6700 OED CONVERTERS 

The Tektronix P6700 Series optical-to-electri- 
cal (O/E) converters change optical signals 
into electrical signals for convenient analysis 
on Tektronix TDS Series oscilloscopes 
equipped with the TEKPROBE interface, or 
any other oscilloscope when used with the 
1103 TEKPROBE power supply. The P6700 
Series O/E converters are ideal for optical 
source characterization in the development, 
manufacture, or service of optical communi- 
cation systems and devices. 
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AFTDS DIFFERENTIAL SIGNAL ADAPTERS 

The AFTDS Differential Signal Adapter and 
the AMT75 75 Ohm Adapter provide an effec- 
tive means for 50 Ohm terminated instru- 
ments to connect to and analyze differential 
and high speed electrical communication sig- 
nals as well as video signals. 


Both adapters are rugged and have the 
TEKPROBE interface which provides conve- 
nient autoscaling of waveforms on Tektronix 
TDS Series oscilloscopes. Also the low VSWR 
(Return Loss) performance minimizes mea- 
surement errors commonly associated with 
interfacing with complex electrical signals. 
Ideal for use in pulse shape compliance 
testing of high speed electrical communi- 
cation signals. 


DIFFERENTIAL SIGNAL ACQUISITION 
SOLUTIONS 

Four products are available for acquiring dif- 
ferential signals. The ADA400A 1 MHz 
Differential Preamplifier allows single-ended 
oscilloscope measurements of very low sig- 
nal levels («10 uV) that аге not ground refer- 
enced. The P5200, P5205, P5210 Differential 
Probes measure differential voltages up to 
5,600 V and have bandwidths up to 100 
MHz. The new P5210 Differential Probe mea- 
sures differential voltages up to 5,600 V. 
With a bandwidth of 50 MHz, the P5210 
probe easily measures those fast dV/dt tran- 
sitions in switching power devices. 
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TDS Series 


An innovative series of advanced performance oscilloscopes built upon Tektronix’ digitizing 
oscilloscope platform, featuring multi-processor speed and flexibility, advanced acquisition 
and triggering capabilities and a unique graphical user interface for intuitive operation. 


TDS 700/500 Digital Phosphor Oscilloscopes 

Digital Phosphor Oscilloscopes display, store and analyze complex signals in real-time, using 
three dimensions of signal information: amplitude, time and distribution of amplitude over time. 
The TDS 700/500 Series offer a well rounded package of high-fidelity acquisition, advanced trig- 
gering, automatic measurements and communication signal analysis. TDS 700/500 are the 
most powerful debug tools for electronic design applications. 


TDS 600 Digital Storage Oscilloscopes 

The TDS 600 Series provides design engineers the best tool for characterizing their digital 
designs. They offer the highest performance levels of Digital Real-Time™ scopes and a pow- 
erful set of triggering and measurement functions. 


TDS 400 Digital Storage Oscilloscopes 
For professionals who demand high precision and fidelity from their measurements, the TDS 
400 combines excellent performance and a broad feature set, all at affordable prices. 


TDS 300 Digital Storage Oscilloscopes 

The TDS 300 Series Digital Real-Time™ Oscilloscopes set a new price/performance standard. 
Each input channel is independently oversampled to acquire signals over its entire bandwidth, 
even when measuring high-speed transient or single shot events at the fastest sweep speed. 
Their intuitive interface combines dedicated knobs with menu-driven functions. Built in floppy 
disk drive, 21 automatic measurements, FFT analysis, and four different display modes are 
standard in all three models. 


TDS 200 Digital Storage Oscilloscopes 

Tektronix introduces the TDS 200 Series Digital Real-Time™ oscilloscopes, for engineers and 
technicians who need a compact, easy to use, low cost oscilloscope that will improve productivi- 
ty and measurement quality. There is no better combination of performance, reliability, and 
affordability. The controls will be familiar to analog oscilloscope users both in function and for- 
mat. Automatic measurements, stored waveforms, and other digital functions are controlled by 
on-screen menus in any of ten user-selectable languages. 


THS 700 Digital Storage Handheld Oscilloscopes 

The award winning THS700 Series now includes: 200 MHz version - the highest performance 
handheld scope/DMM in the market. Power version - the first handheld scope to include auto- 
matic power measurements, statistics, and harmonics measurements. All four models in the 
new TekScope THS700 Series feature Isolated Channels at full bandwidth with Digital Real- 
TimeTM sampling technology. A true RMS digital multimeter is a standard feature in the 
rugged, battery operated handheld package. 


11800/CSA Sequential Sampling Oscilloscopes 

The 11801C/CSA803C series of oscilloscopes provide comprehensive measurement capabili- 
ties from DC to 50 GHz. The modular design of these oscilloscopes allows you to tailor the 
performance of your scope to meet specific application needs. You can select between a wide 
range of plug-in sampling heads that provide various different levels of bandwidth and noise 
performance, and can select sampling heads and probes offering different input impedances. 
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ШЕЕ 10.0GS/s ЕТ 5.404М Acqs 


Hs Hits 
| 1.4257Mhits 


| Hs Peak Hits 
! 391.06khits 


TDS 460A 


M5.00ns Chi 7 1.56 V 


The TDS 700D Digital Phosphor Oscilloscopes. 


TDS 300 Serie 


TDS 220 


TDS 400A \ with AM503S 


The TDS 400A Digitizing Oscilloscopes and AM 5035 Current Probe System. 
The AM 503S and TDS 400A combination are well suited for measuring currents in 


switching supplies. 


Oscilloscope Веўегепсе• 5 9 


Oscilloscopes 
TDS Series 


E 
1.9 Features 


TDS SERIES 
* Digital Phosphor Oscilloscopes 


* Advanced Applications Packages 

* 60 MHz to 8 GHz Bandwidth 

* 100 MS/s to 5 GS/s Sample Rates 

* 2 and 4 Input Channels 

* Advanced Logic Pattern and State 
Triggering 

* Runt and Glitch Triggering 

* HDTV Video Triggering 

* High-resolution Color Display 

* Record Lengths to 8M Points 

* 8- to 13-Bit Vertical Resolution 


* Tektronix TriStar™ DSP for Fast Waveform 
Processing and Live Measurement Updates 

* DSP Math Including FFT, Integration, and 
Differentiation 


* Communication Signal Analysis Including 
Mask Testing, Mask Autoset, and 
SDH/SONET and Fibre Channel Optical 
Reference Receivers 

* Automatic Measurements 

* Pass/Fail Testing 

* Easy Documentation with Saving of Image 
Files to Floppy Disk or Hardcopies Directly 
to Printer 


* Full GPIB Programmability 


Applications 


* Research and Development 

* Electromechanical Design 

* Telecom Design and R&D 

* Biophysical, Biomedical Research 
* Power Supply Design 


* Component Development and 
Characterization 


* Service and Repair 


TDS Series 

An innovative series of oscilloscopes built 
upon Tektronix’ digitizing oscilloscope plat- 
form, featuring multi-processor speed and 
flexibility, advanced acquisition and trigger- 
ing capabilities and a unique graphical user 
interface for intuitive operation. 

With the TDS Series, Tektronix introduced a 
new and innovative generation of digitizing 
oscilloscopes designed to keep pace with 
Current and evolving needs across the elec- 
tronics industry. 


Chi 1.00% _ 


64 QUAM Modulation with histograms. 


60 -Oscilloscope Reference 


To address the complexity of the signals that 
the era of convergence brings, Tektronix’ 
Digital Phosphor Oscilloscopes display, store 
and analyze complex signals in real-time, 
using three dimensions of signal information: 
amplitude, time and distribution of amplitude 
over time. They go beyond analog real-time 
(ART) and digital storage oscilloscopes 
(DSO) by incorporating an information-rich, 
real-time display, that surpasses any analog 
or digital scope’s capabilities. 

TDS combines the performance needed with 
the ease of use demanded by customers in 
digital design; research and development; 
electromechanical design; power supply 
design; biophysical/biomedical high-speed 
component development and characteriza- 
tion; and telecommunications design and 
automated test. 


The TDS Series offers significant advantages 
over other oscilloscopes in four major areas: 


Oscilloscopes 
TDS 


The TDS family has been recognized for 
innovation and technology leadership by 
leading industry periodicals since its intro- 
duction in 1991. 


HIGH-FIDELITY SIGNAL ACQUISITION 

TDS offers sample rates ranging from 100 MS/s 
to 5 GS/s and bandwidths from 60 MHz to 

8 GHz. TDS couples this performance with 
wide dynamic range, vertical resolution up to 
13-Bits, fast overdrive recovery and 1 mV/div 
sensitivity. You'll find a model that precisely 
fits your needs. 


Composite video signal. 


POWERFUL AND FLEXIBLE TRIGGERING 

TDS 500, 600 and 700 models feature very 
innovative and accessible logic triggering 
features that can isolate glitches, runts and 
timing problems quickly and reliably. Video 
triggering for NTSC, PAL, SECAM and cus- 
tom video standards makes the TDS 400 an 
excellent choice for video and display system 
design. Specialized HDTV triggering is avail- 
able on the TDS 500, TDS 600 and TDS 700. 
2 GHz trigger bandwidth in the TDS 800 and 
very low jitter make it ideal for high-speed 
component characterization and for telecom- 
munications manufacturing, installation and 
maintenance. 


МИЛЯ 25.0GS/s ЕТ 12.38M Acqs 
E ати 


Ж \ | 
4s 


100 BaseT signal testing with standard 
communications mask. 


| 
CAT -T60mV 


"HU от X Ch2 4 


QPSK Pilot only signal (CDMA Base 
Station). 
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MULTIPROCESSOR ARCHITECTURE 

Our TriStar Digital Signal Processor comple- 
ments a multi-processor design in all TDS 
Scopes to permit more measurement flexibil- 
ity, instant response to commands and live 
waveform math including FFT and waveform 
pass/fail testing in the TDS 400, 500, 600, 
700 and 800. Displays may be sent directly 
to a printer or plotter or exported as EPS 
(Encapsulated Postscript) or PCX (Microsoft 
Windows) files for use with common graph- 
ics and word processing software. 


AFFORDABLE PERFORMANCE THAT IS 

EASY TO USE 

A graphical user interface (GUI) makes oper- 
ation intuitive. A familiar front-panel layout 
puts dedicated knobs for vertical, horizontal 
and trigger controls right where you expect 
to see them. This layout makes it easy for 
casual users to operate the basic oscillo- 
scope features. Explanatory icons, pop-up 
menus, on-line help and the VGA-quality dis- 
play quickly guide users to even the most 
powerful measurement features. A color 
VGA display is available with the TDS 600, 
and 700. 


Бтор 25.0GS/s ET 260415 Acqs 
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TDS Series 


TDS SERIES SELECTION GUIDE: SEE PAGE 65 FOR FOOTNOTE EXPLANATIONS 


Bandwidth 


Sample Rate: 1 ch. 
Sample Rate: 2 ch. 
Sample Rate: 3, 4 ch. 


Record Length: Std 
= Record Length: Opt 


EZ Vert. Resolution: Normal 
t» Vert. Resolution: w/ Averaging 
S Vert. Resolution: ми HiRes 


TDS 520D 
500 MHz 


TDS 540D 
500 MHz. 


TDS 754D 
500 MHz 


2 GS/s 

1 GS/s 
500 MS/s 
50K pts. 
8M pts. "3. 

8-Bits 

11-Bits 
»- 13-Bits 


A Vertical Accuracy | " 
е Мах Input Voltage (1 MQ) 
Linear Dynamic Range 


Accuracy 


Roll Mode*5 - m 
Channel Deskew 


Trigger Conditioning 
Types: Edge 
Types: Pattern/State 
Types: Setup & Hold 
Types: Pulse Width 
S : Glitch 
= 5 Runt Pulse 
A Ч Slew Rate 
K : Time Out 
Comm 


External 
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Average. NE 
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© FFT, Int., Diff. 

9^ Limit Test 


Display Monitor | 


Inf. Persist, Vectors, Dots, YT, XYZ 


Data Ports: VGA Out 


Disk Drive (3.5 inch) | 
On- line Help — 
Standard Probes 
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1mV40 V 


500 ps-10s 200 ps - 10 s/div 


EIN 
HF, LF, 


4 inputs 
Std 
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1ns 
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TDS 580D TDS 724D 
Bike 1GHz — 500 MHz 
4 242 
4 GS/s 1 GS/s 
2 GS/s 500MS/S 
~ 50K pts. 50K pts. 
b 8Mpts.*? АМ pts.*? 
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Reject 
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ЗМ pts. *3 —  8Mpts *9 — 
8-Bits 
11-Bits 
>= 13-Bits 
1 тү-10У 10 mV-1V (500) 


+400 уча 
з 5 div 


4 inputs 
Std 
Std 
1ns 
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TDS Series 
TDS SERIES SELECTION GUIDE: SEE PAGE 65 FOR FOOTNOTE EXPLANATIONS 


TDS 210 * Т05 220 *11 TDS340A Т05 360 TDS 380 TDS 420A TDS 430A TDS 460A 


Bandwidth ОМ ПМЕ 100 MHz — 200MHz | 400 MHz 1 200 MHZ М 00м: 
Channels — ОЕ Seius co m u—— — —— HD NONE QUU ар сас ы aee es 
Sample Rate: 1 ch. 1 GS/s 1655 | 500MS/s 165/5 2655  100MS/s 100MS/s 100 MS/s 
Sample Rate: 2 ch. 1 GS/s 1655 | 500 М5ѕ  16S/s 2655  100MS/s | | 100MS/s 100 MS/s 
Sample Rate: 3,4 ch... F ^ — Km — ВВ в... т 100 MS/s 


Record Length: Std 
ни м 
a Vert. Resolution: w/ Averaging 
& Vert. Resolution: w/ HiRes 
E Vert. Sensitivity (/div) * 
B Vertical Accuracy 
= Мах Input Voltage(1. Мо) 

Linear Dynamic Range 


S BW Limit —  — . . 20MHz | 20MHz 20,100 МНЕ 20,100 MHz — 20, 100 MHz — 
” Time Base: Range 25ns-5s ins-5s  1ns-20s  1ns-20s 


Accuracy 7 50 ppm 50 ppm 


Peak Detection 


Channel Deskew 


< Trigger Conditioning HF, LF, HF, LF, HF, LF, HF, LF, HF, LF, HF, LF, HF, LF, HF, LF 
Noise Noise Noise Noise Noise Noise Noise Noise 
Reject „Reject Reject „Reject ^. Reject Reject — | Rejct — Reject —— 
Types: Edge Std Std Std Std Std Std Std Std 
Types: Pattern/State - - - = - - e T 
Types: Setup & Hold - = = = = = «x z 
Types: Pulse Width - - - = - E E Е 
Types: Glitch - - = - = 2 ДУ 2 
Types: Runt Pulse - - - - = E - ы 
Types: Slew Rate - - = = = “i Её 
Туреѕ: Time Out - - ~ = - i Ес a 
Types: Comm - = - = = КҮ = 3. 


Std. Std. Std. Std. Std. 
Std. Std. 


External 


© Auto. Measurements = 
A Math | 
88 Envelope 


= Average 


i Interpolation 7 = 
FFT, Int., Diff. 
З Limit Test 


Display Monitor | | | | Мм | | Mono | Mono 


Inf. Persist, Vectors, Dots, ҮТ, ХУ | 
Data Ports: VGA Out 


Disk Drive (3.5 inch) 
On-line Help PS 0 077 so PANEM 
. Standard Probes i 
P6112 P6112 P61 09B P611 1B P61 14B P61 38A P6138A P6138A 
100 MHz, 100 MHz, 100 MHz, 200 MHz 10X 400 MHz,10X 400 MHz,10X 400 MHz 10X 400 MHz,10X 
10X Passive 10Х Passive 10X Passive | Passive Passive Passive Passive Passive 
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TDS Series 
TDS SERIES SELECTION GUIDE: SEE PAGE 65 FOR FOOTNOTE EXPLANATIONS 


Bandwidth —  — ^. 
Channels 
Sample Rate: 1 ch. 
Sample Rate: 2 ch. 
Sample Rate: 3, 4 ch. 
Record Length: Std 
= Record Length: Opt 
E Vert. Resolution: Normal 
€» Vert. Resolution: w/ Averaging 
= S Vert. Resolution: w HiRes 


Linear Dynamic Range 


s BW Limit Saf 
P ime Base: Range 
. Accuracy 
Peak Detection 
FastFrame™ XR 
Roll Mode*® 
Channel Deskew 
Trigger Conditioning 
Types: — | Edge 
Types: Pattern/State 
Types: Setup & Hold 
Types: Pulse Width 
Types: Glitch 
Types: Runt Pulse 
Е Types Slew Rate 
Types: Time Out 
Types: Comm 
Types: External 
Types: Video"? 


Modes: Delay by Time/Event 
© Auto. Measurements - 
21 Math 
E] Envelope - m 
2 Average ч 
i Interpolation * xf 
FFT, Int., Diff. 
а Limit Test 
Display Monitor 
Inf. Persist, Vectors, Dots, YT, XY 
Data Ports: VGA Out 


Centronics —  — | 

Hardcopy/Export Formats "10 
© Disk Drive (3. 5 inch) 

On-line Help 

Standard Probes | 
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Т05 510А 
500 MHz 


500 MS/s 
500 MS/s 
_ 250 MS/s 


4 inputs 


Std 
1 ns 
Std 


P6139A 
500 MHz, 10X 
Passive — 


TDS 640A 


~ 500 MHz 


4 


28695 - 
2 GS/s 
2 GS/s 


2K pts. 


8-Bits 
11-Bits 


| 1 mV-10V s 


+ 1 5% 
+400 V*'? 
ож 5 div 

20, 250 MHz 

500 ps - 

5s 


HF, LF, 
Noise 
Reject 
Std 
4 inputs 


Std 
2 ns 
Std 
Std 
Opt 
‘Std. 
25 
+,>,X,+,INV 
Std 
Std 
Std. 
Std 
Std 
Mono 
Std 
FM 
Std 
Sid ** 
Std 
Std 
EJ 
Std 
2 ва 
P6139A 


500 MHz, 10X 
Passe — É 


Reference 


TDS 620B 
500 MHz 
NM 
2.5 GS/s 
2.5 GS/s 


15K pts. 


8-Bits 
11-Bits 


о 1mV40V- 


+ 1.5% 
+400 V*'? 
+ 5 div 
20, 250 MHz 


Std 

4 inputs 
Std 
Std 
2 ns 
Std 
Std 
Std 
Std 
Opt 
Std 
25 

+,7.X,4,INV 
Std 


Std. 
2 ea 
P6139A 


500 MHz, 10X 
„Passive | 


TDS 644B 


500 MHz 


TDS 820 
6-8 GHz*1 


2.5 GS/s 50 kS/s 
2.5 GS/s 50 kS/s 
duse e Е dere 
15K pts 15K pts 
xo eps ues Ier 
11-Bits 11-Bits = 
«тилу —  imVi0V — 1mVi0V — 2mV200mV | 
я Qo RM I = оО о 
з400УЧ2 уе уе збуче 
+500 #5 #50 
20, 250 MHz 1802 250 MHz _ d OUR e eH 
200 ps- 200 ps- 20 ps - 2 ms 
40s MOS 0.1% +15 ps 
100 ppm 100 ppm = 
Moss tel m ou cdm » 
p iE up. S oo не 
HF, LF, HF, LF, HF, LF, e 
Noise Noise Noise = 
МВ Пе оо ом 
Std Std Std Std 
4 inputs 4 inputs 4 inputs - 
Std Std Std - 
Std Std Std - 
2 ns 2 ns 2 ns = 
Std Std Std - 
Std Std Std 
Std Std Std E 
Std Std Std Std 
Opto Барр! => бр Es 
Std. HS at . Std. Std. = 
ОНУ 0 +- хе inv oU tox 
и Std 


P6243 


1 GHz, 10Х 


P6207 


Digitizing Oscilloscopes 
TDS Series Selection Guide 


Tektronix 


Jtt | 


А-А 


Е А 
— 


TDS SELECTION GUIDE FOOTNOTES 


*! With Option 1D: Bandwidth = 8 GHz. Vertical Sensitivity = 1mV - 100mV/div. Max Input = «ЗУ, 
no pre-trigger. 

*? Optional record length on TDS520D/724D is: Opt. 1M: 250K pts (1-CH), 130K pts per channel 
(2-CH); Opt. 2M: 4M pts (1-CH), 2M pts (2-CH). 

*3 Optional record length TDS 540D/580D/754D/784D/794D: Opt 1M: 500K pts (1-CH), 250K pts per 
channel (2-CH), 130K pts (3-, 4-CH). Opt 2M: 8M pts (1-CH), 4M pts (2-CH), 2M pts (3-, 4-CH). 

*4 Maximum frames, from 50 - 5K points per frame. 

*5 TDS400A triggered and untriggered roll. TDS300 untriggered roll only. 

*6 TDS 300: NTSC, PAL; TDS 400A: NTSC, PAL, SECAM; TDS 500B/600B/700A: NTSC, PAL, SECAM, 
HDTV, FlexFormat™, 

*7 Selectable Sin x/x, linear. TDS300: Sin (x)/x only. | і 

*8 TDS300: FFT only. чаші 4o-ómV-w спа боту & — — — Chi -160mv 

*9 Talk mode only, for hardcopy purposes. 

чо 8 Ё ; > PCX, , 3 | ipt, ot, , Thinkjet, ; ; 
Se обу er e ы UA m prt тена тте үзүн аы рн. банан 
waveform formats. TDS200 support: Epson, Thinkjet, Deskjet, Laserjet, BMP, PCX, EPS, Interleaf. 

*11 UI menus in 10 languages. 

*12 Certain restrictions on range apply based on other instrument settings. Consult detailed data 
sheets for details. 


] 


attenuated slot. 
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ГА | 
C | Features 


* 2 GHz, 1 GHz, and 500 MHz Bandwidths 


• Sample Rates to 4 GS/s 


* DPO Display Density of up to 100M 
points/sec 


* 2 or 4 Channels 
* 1% Vertical Accuracy 


* 8-Bit Vertical Resolution, over 11-Bits with 
Averaging, and Over 13-Bits with Hi-res 


* 1 ns Peak Detect 

* 1 mV to 10 V/div Sensitivity 

* Up to 1 GHz Differential Measurements 
* Channel Deskew 

* Record Lengths to 8M Points 

* Floppy Disk Storage 

* lomega Zip" Drive Compatible 

* Advanced Triggering 


* 29 Automatic Measurements and 
Measurement Statistics 


• FFT and Advanced Math 

* Histograms on DPO and Normal Waveform 
Acquisitions 

* Histogram Statistics 

* Limit Test 

* FastFrame" Time Stamp 


* Communication Signal Analysis Including 
Mask Testing and SONET/SDH and Fibre 
Channel Optical Reference Receivers 


* Full GPIB Programmability 
* 3 Year Warranty 
* CE Marking 


——————————————— : 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ES See Tektronix on the World Wide Web: 
NUM 


http://www.tek.com 


сє 


= Tektronix measurement products 
12754 р 

ISO 9001 are manufactured in ISO 
gxsememeuracwa mamme registered facilities. 


GPIB Product(s) complies with IEEE Standard 
ТЕЕЕ-488 1468:1-1987, and with Tektronix Standard 


Codes and Formats. 
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New TDS 500D/700D Series Ё 


The TDS 500D/TDS 700D 
Family of Digital Phosphor 
Oscilloscopes 


The TDS 500D/700D oscilloscopes are the 
first in the TDS family of Digital Phosphor 
Oscilloscopes (DPOs) designed to keep pace 
with current and evolving needs in advanced 
electronic design and debug. DPOs deliver a 
new level of insight that makes dealing with 
complex signals elementary — a new level of 
insight that must be seen to be believed. 


DPOs capture, store, display, and analyze, in 
real-time, three dimensions of signal infor- 
mation: amplitude, time, and distribution of 
amplitude over time. The benefit of this new 
third dimension of information is an interpre- 
tation of the signal dynamics, including 
instantaneous changes and the frequency of 
occurrence displayed in the form of quantita- 
tive intensity information. 


EASY TO LEARN AND EASY TO USE 

Extensive user interface design has made the 
TDS family of products truly intuitive to oper- 
ate. Each family member shares a familiar 
front panel layout with dedicated vertical, 
horizontal, and trigger controls. A graphical 
user interface with over 200 icons helps 
facilitate understanding and use of the 
advanced features. A color monitor helps 
rapidly distinguish between multiple wave- 
forms and measurements. On-line help pro- 
vides a convenient built-in reference manual. 


HIGH FIDELITY SIGNAL ACQUISITION 

The high waveform capture rate of the TDS 
500D/700D DPO series, together with its 
high bandwidth and sample rate, delivers 
instantaneous signal feedback to show the 
true signals that other scopes may be miss- 
ing. The DPO acquisition acquires up to 1000 


times more data than typical DSOs, allowing 
the capture of complex signals, reducing 
debugging times from hours to seconds. 


Channels can be transparently combined to 
achieve higher sample rates and longer 
record lengths. The record length can be 
optionally increased to 8M points, providing 
a high-resolution representation of the signal 
over a long period of time. 


All of the TDS products provide wide dynamic 
range, flat response, fast overdrive recovery, 
calibrated DC offset, 1 mV/div sensitivity (10 
mV/div maximum sensitivity on TDS 794D), 

1 ns peak detect, and internal calibration. 


POWERFUL AND FLEXIBLE TRIGGERING 

In addition to basic triggering such as edge 
and pulse-width, these Digtial Phosphor 
Oscilloscopes have several trigger modes tai- 
lored for specific design and debug applica- 
tions. Logic and pulse triggers, including 
setup/hold, glitch, slew rate, and timeout 
triggers, capture hard-to-catch digital design 
problems. The optional video trigger pro- 
vides line and field selection for NTSC, PAL, 
and HDTV standards. The optional communi- 
cations trigger capability addresses needs to 
acquire a wide variety of AMI, CMI, NRZ, and 
Ethernet communication signals. 


ADVANCED PERFORMANCE FEATURES 
Digital Phosphor Oscilloscopes provide 
three dimensions of signal information 
including amplitude, time, and the distribu- 
tion of amplitude over time; in the form of 
quantitative intensity information. The result- 
ing information-rich display enables the 
user's eye to integrate the subtle patterns 
and variations of actual signal behavior. 
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Color -Grading displays historical informa- 
tion that has been acquired over time. This is 
especially powerful when used in DPO opera- 
tion, where the colors show relatively how 
often random events occur. 


Automatic Measurements eliminate the 
need for manually measuring the waveform 
against the graticule or with cursors. 
Measurement gating, (gating not available for 
DPO operation) allows the user to select a 
specific part of the live waveform for mea- 
surement. Measurement statistics (min, max, 
mean, and standard deviation), give addition- 
al information about the variations in the 
measurements over time (for example, worst 
case excursions), increasing the confidence 
in the quality of the measurements. 


Waveform Histograms allow the examination 
of the statistical nature of the signal. 
Horizontal histograms, which are useful for 
evaluating signal jitter, sample the waveform 
within a specified region, sort the values into 
time bins, and plot the accumulated bin val- 
ues versus time. Vertical histograms, which 
are useful for evaluating signal noise, sample 
the waveform within a specified region, sort 
the values into amplitude bins, and plot the 
accumulated bin values versus amplitude. 


For histograms of DPO acquisitions (both 
live and stored), the specified region can be 
repositioned and will update to reflect the 
underlying 3 dimensional data base (32 bits 
in shallow mode, 64 bits in deep mode). 


Communication Mask Testing (available as 
an option) allows mask compliance testing of 
a wide variety of communication signals to 
industry standards. Specialized measurement 
accessories, unique trigger modes, built-in 
optical reference receiver filters, mask 
autoset, and mask violation counting make 
these measurements easily and repeatably. 


COMPLEMENTARY MEASUREMENT 
ACCESSORIES 

Tektronix provides a wide range of measure- 
ment accessories optimized for the TDS fam- 
ily. These accessories are designed to oper- 
ate via the TEKPROBE? interface, which pro- 
vides power and automatic scaling, to com- 
plete the DPO measurement solutions. 
Active Probes such as the P6217 and P6245 
active probes were designed specifically for 
the DPO products. For example, the P6217 is 
capable of achieving the full 2 GHz bandwidth 
on a TDS 794D, while providing low loading. 
The P6339A Buffered Passive Probe is 
designed to provide high impedance 500 MHz 
general purpose probing capabilities for the 
TDS 794D. 


A traditional DSO is unable to display the 
details and dynamic changes of this com- 
posite video waveform. 


The horizontal histogram of the selected 
region of the waveform shows the charac- 
ter of a metastable flip-flop output. 


Optical-to-Electrical Converters (P6701B, 
P6703B) allow convenient analysis of optical 
transmission signals with the oscilloscope to 
standard wavelengths for SONET/SDH and 
Fibre Channel. 


High-bandwidth Differential Probes (P6246, 
P6247) enable high bandwidth (up to 1 GHz) 
differential measurements while maintaining 

high common-mode rejection. 


Current Probes such as the TCP202 and 
High-Voltage Differential Probes such as the 
P5205 and P5210 allow safe, high-power 
measurements. Direct Probe Readouts use 
information from the probes to display mea- 
surements in units of Amps, Volts, and Watts. 


SOPHISTICATED DOCUMENTATION 

Save screen displays in a number of stan- 
dard desktop publishing formats to the inter- 
nal 3.5 in. DOS-compatible floppy disk drive. 
Transfer the disk to a PC for import into 
word processing applications. Make hard- 


The same composite video signal, captured 
with a Digital Phosphor Oscilloscope, 
shows all the details of this complex wave- 
form, in real-time. 


A SONET/SDH (OC-3/STM-1) signal is 
compared with the standard mask, show- 
ing a compliant waveform. 


copies directly to monochrome or color 
printers and plotters connected to the 
computer network (LAN), GPIB, RS-232, or 
Centronics ports, or acquire waveforms, 
screen displays, and scope settings using 
Tektronix WaveStar™ software running on a 
PC interfaced to the GPIB port. 


Characteristics 


ACQUISITION MODES 

DPO – Captures and displays complex wave- 
forms, random events, and subtle patterns in 
actual signal behavior. By acquiring up to 
100M points/sec TDS 794D, TDS 784D, TDS 
754D, TDS 580D, TDS 540D (50M 
points/sec; TDS 724D and TDS 520D) DPOs 
are able to provide 3 dimensions of signal 
information, in real-time; amplitude, time, 
and the distribution of amplitude over time. 
The DPX™ Waveform Imaging Processor 
automatically selects record lengths between 
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500 and 500,000 points and sample rate up 
to 1 GS/s, based on horizontal time base set- 
ting, to optimize displayed sample density. 
Peak Detect — High frequency and random 
glitch capture. Captures glitches of 1 ns 
using acquisition hardware at all real-time 
sampling rates. 


Sample - Sample data only. 


Envelope — Max/min values acquired over 
one or more acquisitions. 


Average - Waveform data from 2 to 10,000 
(selectable) is averaged. 


Hi-res - Vertical resolution improvement and 
noise reduction on low-frequency signal 
(е.0., 12-Bits typical). 

FastFrame™ Time Stamp - Acquisition 
memory size segmentable with trigger rate 
up to 80,000 per second from 50 to 5,000 
points per frame (independent of the number 
of channels). 


Single Sequence - Use RUN/STOP button to 
capture a single triggered acquisition at a 
time, which may be automatically saved to 
NVRAM with AutoSave. 


TRIGGER SYSTEM 
Triggers - Main and delayed. 


Main Trigger Modes - Auto, Normal, Single. 


Delayed Trigger - Delayed by time, events, 
or events and time. 


Time Delay Range — 16 ns to 250 s. 


Events Delay Range - 1 to 9,999,999 
events. 


External Rear Input - 21.5 kW ; Max input 
voltage is +20 V (DC + peak AC). 


TRIGGER TYPES 


EDGE (Main and Delayed) - 

Conventional level-driven trigger. Positive or 
negative slope on any channel or rear panel 
auxiliary input. Coupling selections: DC, AC, 
noise reject, HF reject, LF reject. 

LOGIC (Main) — 

PATTERN: Specifies a logical combination 
(AND, OR, NAND, NOR) of the four input 
channels (high, low, don't care). Trigger 
when pattern stays true or false for a speci- 
fied time. 

STATE: Any logical pattern of channels 1, 2, 
and 3 (AUX1 on 2-CH products) plus a clock 
edge on channel 4 (AUX2 on 2-CH products). 
Triggerable on rising or falling clock edge. 
SETUP/HOLD: Trigger on violations of both 
setup time and hold time between clock and 
data which are on two input channels. 
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PULSE (Main) – 

GLITCH: Trigger on or reject glitches of posi- 
tive, negative, or either polarity. Minimum 
glitch width is 1.0 ns with 200 ps resolution. 
RUNT: Trigger on a pulse that crosses one 
threshold but fails to cross a second thresh- 
old before crossing the first again. 

WIDTH: Trigger on width of positive or nega- 
tive pulse either within or out of selectable 
time limits (1 ns to 1 s). 

SLEW RATE: Trigger on pulse edge rates that 
are either faster or slower than a set rate. 
Edges can be rising, falling, or either. 
TIMEOUT: Trigger on an event which remains 
high, low, or either, for a specified time peri- 
od, selectable from 1 ns to 1 s, with 200 ps 
resolution. 

COMM (Optional) - 

AMI: Trigger on standard communications 
signals (including DS1, DS1A, DS1C, DS2, 
DS3, E1, E2, E3, STS-1, or a custom bit 
rate). Select between "isolated ones" (posi- 
tive or negative) and eye diagrams. 

CMI: Trigger on standard communications 
signals (including STS-3, STM1E, DS4NA, 
E4, or a custom bit rate). Select between 
positive or negative one pulses, zero pulses, 
and eye diagrams. 

NRZ: Trigger on standard communications 
signals (including OC1/STMO, OC3/STM1, 
OC12/STMA, E5, FC133, FC266, FC531, 
FC1063, FDDI HALT, 143 Mb/s serial digital 
composite video, 270 Mb/s serial digital com- 
ponent video, or a custom bit rate). Select 
between an eye diagram, rising or falling 
edges, or any of eight 3-Bit serial patterns. 


VIDEO (Optional) — 

Trigger on a particular line of individual, 
odd/even, or all fields. Trigger on a specific 
pixel of a line by using the video trigger with 
delay by events. 

525/NTSC: Choose monochrome or color 
(studio-quality NTSC) sync formats.625/PAL: 
Choose monochrome or color (studio-quality 
PAL) sync formats.HDTV: Choose from 
1125/60, 1050/60, 1250/50, and 787.5/60 
HDTV formats. 


MEASUREMENT SYSTEM 

Automatic Waveform Measurements — 
Period, frequency, + width, — width, rise 
time, fall time, + duty cycle, — duty cycle, 
delay, phase, burst width, high, low, max. 
min, peak to peak, amplitude, + overshoot, 
— overshoot, mean, cycle mean, RMS, cycle 
RMS, area, cycle area, extinction ratio 
(ratio, dB, %), and mean optical power. 
Continuous update of up to four measure- 
ments on any combination of waveforms. 


Measurement Statistics - Display mini- 
mum and maximum or mean and standard 
deviation on any displayed single-waveform 
measurements. 


Thresholds — Settable in percentage or voltage. 


Gating — Any region of the waveform may be 
isolated for measurement using vertical bars. 


Snapshot — Performs all measurements on 
any one waveform showing results from one 
instant in time. 


Cursor Measurements — Absolute, Delta: 
Volts, Time, Frequency, and NTSC IRE and 
line number (with video trigger option). 


Cursor Types — Horizontal bars (volts), verti- 
cal bars (time); operated independently or in 
tracking mode. 


WAVEFORM PROCESSING 
Waveform Functions — Sin(x)/x or linear 
interpolation, Average, Envelope. 


Advanced Waveform Functions (optional on 
TDS 500D) - FFT, Integration, Differentiation. 


Arithmetic Operators — Add, Subtract, 
Multiply, Divide, Invert. 


Autoset - Single-button, automatic setup on 
selected input signal for vertical, horizontal, 
and trigger systems. Also automatically nor- 
malizes signals to standard masks when 
used with the mask testing option. 


Waveform Limit Testing - Compares incom- 
ing or math waveform to a reference wave- 
form’s upper and lower limits. 


Waveform Histograms — Both vertical and 
horizontal histograms, with periodically 
updated measurements, allow statistical dis- 
tributions to be analyzed over any region of 
the signal. For histograms on DPO acquisi- 
tions, both live and stored, the specified 
region can be repositioned and will update to 
reflect the underlying 3 dimensional data 
base, in both YT and XY modes (32 bits in 
shallow mode, 64 bits in deep mode). 


Mask Testing (Optional) — In addition to the 
standard communication masks in the instru- 
ment, the masks can be edited on the screen. 
Together with automatic waveform scaling, 
the mask tests give rapid verification of a 
digital bit stream's conformance to pulse 
templates and eye pattern masks. For optical 
conformance testing, the internal Fibre 
Channel and SONET/SDH optical reference 
receiver filters provide convenient test setup 
which is compliant to industry standards. 


ZOOM CHARACTERISTICS 
The zoom feature allows waveforms to be 
expanded or compressed in both vertical and 


Digital Phosphor Oscilloscopes 


New TDS 500D * TDS 700D 


TDS 500D/700D SERIES ELECTRICAL CHARACTERISTICS 


TDS 794D TDS 784D TDS 754D TDS 724D TDS 580D TDS 540D TDS 520D 

Bandwidth — — — 5. 2605 _ ligu" Вб 500 MHz"? — 500MHZ? — ТОНЕ 500 MHz? 500 МНЕ? 
# Channels — — 5. p 4 do № эии и  — 
# Samplers | Жы 4 4 2 4 2 
Max Real-time Sample Rate m LU da | 
1 channel Á 4 65/5 4655 — 2689s 2656 AGIs 2 65/5 22 65/5 _ 
2 channels — 5 50 s 288s 7 2GS/s — 2055 1895 — 5 2895 _ 2 GS/s 1 GS/s 
3-4 channels 165% —  — 1GSs — 1895 МА 1658 — 16$% М. 
Equivalent- time Sample Rate 250 65/6 max. 250 GS/s max. 100 GS/s тах. 100 GS/s тах. 250 GS/s тах. _ 100 GS/s max. 100 GS/s max. 
Maximum Record Length АЛАНА я DA | | 
1 channel 50K 50K 50 K 50K 50K 50K 50K 

(opt. 1M: 500 K, (opt. 1M: 500 K, (opt. 1M: 500 K, (opt. 1M: 250 K, (opt. 1M: 500K, (opt. 1M: 500 K, (opt. 1M: 250 K, 
ек ATE T .Opt 2M: 8 М) — opt 2M:8M) | орі 2М:8 М) | opt2M:4M) | opt2M:8M) | opt2M:8M) орї. 2M: 4 M) . 
2 channels 50K 50K 50K 50K 50K 50K 50K 

(opt. 1M: 250 K, (opt. 1M: 250 К, (opt. 1M: 250 К, (opt. 1M: 130K, (opt. 1M: 250 К, (орї. 1M: 250 К, (opt. 1M: 130 К, 
"m = Opt 2M: 4M) | opt 2M: 4 M) — opt 2M: 4M) | орі 2M: 2M) | орі. 2M: 4M) | opt2M:4M) | орі. 2M: 2 M) 
3-4 channels 50 K 50 K 50 K NA 50 K 50 K NA 

(opt. 1M: 130 К, (opt. 1M: 130 К, (opt. 1M: 130K, - (opt. 1M: 130 K, (opt. 1M: 130 K, - 

Opt. 2M: 2M) | орі. 2M: 2M)  opt2M:2M) —. || | - .;0p02M: 2M) ор. 2М:2М) | (Пс 
Max Sample Rate Window”? 2 ms 2ms Oo 4ms — ZMS s 218. И 2ms 
Display | ‘NuColor™ ‘Display _ NuColor" Display NuColor™ Display NuColor™ Display monochrome monochrome monochrome | 


*! [n 50 Q mode: 5 mV/div: 750 MHz, 2 mV/div: 600 MHz, 1 mV/div: 500 MHz. Reduce the upper bandwidth frequencies by 5 MHz for each ogres С abóve 


30 *C. 


*2 [n 50 Q mode: 1 mV/div: 450 MHz. Reduce the upper bandwidth frequencies by 2.5 MHz for each degree C above 30 °C. 
*3 Single-channel operating at full sample rate and maximum record length (Opt. 2M). 


*4> 10 mV/div in 50 Q mode. 


*5 Reduce the upper bandwidth frequency by 10 MHz for each °C above 30°C. 


horizontal axes. Allows precise comparison 
and study of fine waveform detail without 
affecting ongoing acquisitions. When used 
with Hi-res or Average acquisition modes, 
Zoom provides an effective vertical dynamic 
range or 1000 divisions or 100 screens. Zoom 
features not available on DPO operations. 


Dual Window Zoom — Dual graticules simul- 
taneously show selected and zoomed wave- 
forms. Up to two zoom boxes show areas on 
the selected trace that are being magnified, 
and the two magnified areas can be over- 
lapped for quick comparison. Color of 
zoomed trace matches selected trace. 


DISPLAY CHARACTERISTICS 


Waveform Style — Dots, vectors, variable 
persistence from 32 ms to 10 s, infinite per- 
sistence, and intensified samples. 

Color (TDS 794D, TDS 784D, TDS 754D, TDS 
724D) - Standard palettes and user-definable 
color for waveforms, text, graticules, and 
cursors. Measurement text and cursor colors 
matched to waveform. Waveform collision 
areas highlighted with different color. 
Statistical waveform distribution shown with 
color grading through variable persistence. 


Color Grading (TDS 794D, TDS 784D, TDS 
754D, TDS 724D) - With variable persistence 
selected, historical timing information is rep- 
resented by temperature or spectral color 
scheme (or gray scale on TDS 580D, TDS 
540D, TDS 520D) providing "z-axis" informa- 
tion about rapidly-changing waveforms. 
Graticules — Full, grid, cross-hair, frame, and 
NTSC and PAL (with video trigger option). 
Format - 

YT and XY (and XYZ in DPO operation). 
Type - 7 in. diagonal, NuColor™ liquid crystal 
full color shutter display, 256 color levels 
(TDS 700D); 7 in. diagonal, magnetic deflec- 
tion, horizontal raster-scan monitor with РА 
white phosphor (TDS 500D). 

Resolution — 640 horizontal by 480 vertical 
displayed pixels (VGA). 

COMPUTER INTERFACE 

GPIB (IEEE-488.2) Programmability — Full 
talk/listen modes. Control of all modes, set- 
tings, and measurements. 


HARDCOPY 


Printer — HP Thinkjet, Deskjet, Laserjet, 
Epson, Interleaf, PostScript, TIFF, PCX, BMP, 
DPU411/412, RLE. 


Plotter - HPGL. 

Data - MathCad, spreadsheet formats. 
Interface — GPIB standard. 

Hardcopy Interface (optional on TDS 500D) 
— Centronics and RS-232 (talk only). 
STORAGE 


Non-volatile Waveform Storage - 4 full 50 К 
records (Opt. 1M or 2M: 4 full 130 K 
records, 2 full 250 K records, or 1 com- 
pressed 500 K record) (TDS 794D, TDS 
784D, TDS 754D, TDS 580D, TDS 540D); 2 
full 50 K records (Opt. 1M or 2M: 2 full 130 
K records or 1 full 250 K record) (TDS 724D, 
TDS 520D). 


Non-volatile Storage for Setups — 10 front 
panel setups. 


Floppy Disk Drive — Store reference wave- 
forms, setups, and image files on 3.5 in. 
1.44 MB or 720 K DOS-format floppy disk. 


lomega Zip™ Drive Compatible — Compatible 
for waveform and front panel setup file trans- 
fer to lomega Zip" Drive. 


POWER REQUIREMENTS 
Line Voltage Range — 100 to 240 V RMS. 
Line Frequency - 45 to 440 Hz. 
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Digital Phosphor Oscilloscopes 


New TDS 500D * TDS 700D 


TDS 500D/700D SERIES VERTICAL SYSTEM 


Sensitivity 


DC Gain Accuracy 


Effective Bits (typical) - 


Analog Bandwidth 
Selections 


Input Coupling 


Input Impedance — 


Selections 


AC-coupled 
Low Frequency Limit 


Max. Input Voltage 


TDS 794D TDS 784D TDS 754D TDS 724D TDS 580D TDS 540D TDS 520D 
10 mV/div to 1 mV/div to 10 V/div (1 meg ohm mode), 1 mV/div to 1 V/div (50 O mode) 
1 V/div (50 О mode) (TDS 7840, TDS 7540, TDS 7240, TDS 5800, TDS 5400, TDS 5200 only | .— 
+1.0% +1.0% +1.0% +1.0% +1.0% +1.0% +1.0% 
00.7% typical) || (+0.7% typical) (+0.7% typical) (+0.7% typical)  (=0.7% typical) (0.7% typical) | (+0.7% typical) 
5.0 (2 GHz 5.5 (169 6.8 (500 MHz 6.5 (490 MHz 5.5 (1 GHz 6.8 (500 MHz 6.5 (490 MHz 
pt Q4GSs) | @4655) @265) | | Ф165/) | ^ G4GSs) 92656) | Ф165/5) | 
9.7 with Hi-res 9.7 with Hi-res 9.7 with Hi-res 9.7 with Hi-res | 9.7 with Hi-res 9.7 with Hi-res 9.7 with Hi-res 
(1 MHz (1 MHz (1 MHz (1 MHz (1 MHz (1 MHz (1 MHz 
Q 10 MS/s) Q 10 MS/s) Q 10 MS/s) @ 10 MS/s) @ 10 MS/s) @10MS/s) | QG10MS/s) - 


8-Bits (256 levels on 10.25 divisions), »11-Bits with averaging, »13-Bits typical with Hi-res 
(TDS 794D, TDS 784D, TDS 580D), »12-Bits typical with Hi-res (TDS 754D, TDS 724D, TDS 540D, TDS 520D) 


+5 +5 +5 +5 +5 +5 +5 
divisions divisions divisions divisions divisions divisions divisions | 


+/-1 V from 1 mV to 100 mV/div, +/-10 V from 101 mV to 1 V/div, +/-100 V from 1.01 V to 10 V/div 
(TDS 784D, TDS 754D, TDS 724D, TDS 580D, TDS 540D, TDS 520D) 
+/-0.5 V from 10 mV to 50 mV/div, +/-0.25 V from 50.5 mV to 99.5 mV/div, 
_+/-5 V from 100 mV to 500 mV/div, +/-2.5 V from 505 mV to 1 V/div (TDS 7940) | 


Full only ~ 20 MHz, 20 MHz, 20 MHz, 20 MHz, 20 MHz, 20 MHz, 
290 Mhz, full — 250 MHz, full 250 MHz, full 250 MHz, full 250 MHz, full 250 MHz, full - 
 DC,GND ^ AC,DC,GND  AC,DC,GND AC,DC,GND AC,DC,GND АС, DC, GND АС, 0С, GND 


1 MQ in parallel with 10 pF, or50 © (AC and DC coupling) 
__ (TDS 7840, TDS 7540, TDS 7240, TDS 5800, TDS 5400, TDS 5200) 50 © only (DC coupling only) (TDS 7940 only) | 
N/A <10 Hz <10 Hz <10 Hz <10 Hz <10 Hz <10 Hz 
when AC when AC when AC when AC when AC when AC 
1 MQ coupled. 1 MQ coupled. 1MQcoupled. 1MQcoupled. 1 MQ coupled. 1 MQ coupled. 
«200 kHz when «200 kHz when <200 kHz when <200kHzwhen <200kHzwhen <200 kHz when 


AC 50 Q AC 50 Q AC 50 Q AC 50 Q AC 50 Q AC 50 Q 
M E M coupled. — ^ coupled. | | coupled. coupled. | | | coupled. | | coupled. 
ооо >100:1 at 100 MHz and >30:1 at the rated bandwidth — 00000000 
5 Мам, 300 V CAT II | 300 V CAT II 300 V CAT II +400 V 300 V CAT II 300 V CAT II 
with peaks +400 V (peak) +400 V (peak). +400 V (peak) (0С + peak АС). +400V (peak). +400 V (peak). 
<+ 20 Volts Derate at Derate at Derate at Derate at Derate at Derate at 


20 dB/decade 20 dB/decade 20 dB/decade 20 dB/decade 20 dB/decade 20 dB/decade 
above 1 MHz. above 1 MHz. above 1 MHz. above 1 MHz. above 1 MHz. above 1 MHz. 
1 MQ or 1 MQ or 1 MQ or 1 MQ or 1 MQ or 1 MQ or 
GND coupled. GND coupled. | GND coupled. СМО coupled. || СМ coupled. ОМО coupled. 


TDS 5000/7000 SERIES TIMEBASE SYSTEM PHYSICAL CHARACTERISTICS 
TDS 794D TDS 784D/ TDS 754D / TDS 724D / Dimensions mm in. 
TDS 5800 TDS 540D/TDS 5200 Height with feet 193 7.6 
Time Bases | Main, delayed — — Main, delayed — | Main, delayed — Height without feet 178 7. 
Time Base Range 200 ps to 10 s/div 200 ps to 10 s/div 500 ps to 10 s/div — width with handle 445 | 175. 
Time Base Accuracy - _ #25 ppm (over any interval 21 ms) -Depth with front g ae 
Pre-trigger Position | 0% to 100% of any record 7 Ne cover installed 
Delay Between Channels - | «50 ps (any 2 channels with equal Vidiv and coupling) | are Weight kg Ibs. 
Net approximately 14.1 31 
Power Consumption — 350 W max. Altitude — Shipping Weight MM Е 
ENVIRONMENTAL AND SAFETY Operating: 15,000 ft. (hard disk not used), approximately | 254 56 
10,000 ft. (hard disk in use). Non-operating: 
Temperature — 40.000 ft 
Operating: +4°C to +50°C (floppy not used), і р Un 
+10°С to +50°C (floppy in use). Non- Electromagnetic Compatibility — Meets or 


operating: —22?C to +60°C. 


Humidity - 


exceeds EN55011 Class A Radiated and 
Conducted Emissions; EN 50081-1; 
EN60555-2 Power Harmonics; FCC 47 CFR, 


Operating: To 80% RH at «32 °C. Derates 10 — part 15. Subpart В. Class A: Australian EMC 
30% RH at +45 °C. Non-operating: To 90% Зен d 6002-1 а 
RH at <40 °C. Derates to 30% RH at +60 °C. | 


Safety - UL 3111-1, CSA-22.2 No. 1010.1 
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Digital Phosphor Oscilloscopes 


New TDS 500D * TDS 700D 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TDS 794D Digital Phosphor Oscilloscope. 

TDS 784D Digital Phosphor Oscilloscope. 

TDS 754D Digital Phosphor Oscilloscope. 

TDS 724D Digital Phosphor Oscilloscope. 

TDS 580D Digital Phosphor Oscilloscope. 

TDS 540D Digital Phosphor Oscilloscope. 

TDS 520D Digital Phosphor Oscilloscope. 
INCLUDED ACCESSORIES 

Probes — 4 each P6139A passive probes 

(TDS 754D, TDS 540D), 2 each P6139A 

(TDS 724D, TDS 520D). 

Documentation — Quick Reference in 9 languages 
(020-2235-00), User Manual (071-0130-00), 
Technical Reference (071-0135-00), Programmer's 
Manual (063-3006-00) in MS-Help format on flop- 
py disk, and ANSI, NCSL Z 540-1-1994 (ISO Guide 
25) calibration certificate. 

Accessories - Front Cover (200-3696-01), US 
power cord (161-0230-01), and accessory pouch 
(016-1268-00; TDS 794D, TDS 784D, TDS 754D, 
TDS 724D). 


INSTRUMENT OPTIONS 

Opt. 05 - Add video trigger (NTSC, PAL, HDTV, 
FlexFormat™). (Not available on the TDS 794D). 
Opt. 1M - Add 130 K/channel memory length 
(500 K max on TDS 794D, TDS 784D, TDS 754D, 
TDS 580D, TDS 540D) 250 K max (TDS 724D, 
TDS 520D). 

Opt. 2M - Add 2M/channel memory length 

(8 M max on TDS 794D, TDS 784D, TDS 754D, 
TDS 580D, TDS 540D; 4 M max on TDS 724D, 
TDS 520D). Includes internal hard disk drive. 
Opt. 13 (TDS580D, TDS 540D, TDS520D only) - 
Add RS-232C and Centronics hardcopy interfaces. 
Opt. 2F (TDS580D, TDS 540D, TDS520D only) - 
Extended waveform math: FFT, integration, 

and differentiation. 

COMMUNICATION SIGNAL ANALYZER OPTIONS 
Opt. 26 - Communication Signal Analyzer; 
includes comm triggers and communication 
mask testing. 

Opt. 36 - Short-wavelength (Fibre Channel FC133, 
FC266, FC513, FC1063) Optical Reference 
Receiver; includes P6701B and system calibration 
(Not Available on the TDS 794D). 

Opt. 4C - Long-wavelength (SONET/SDH 
OC1/STMO, 0C3/STM1, 0012/STM4) Optical 
Reference Receiver; includes P6703B and system 
calibration (Not Available on the TDS 794D). 
INSTRUMENT PROBE OPTIONS*! 

Opt. 31 (TDS 794D only) — Add 1 each P6339A 
buffered passive probe. 

Opt. 32 (TDS 794D only) - Add 1 each P6217 
active probe. 

Opt. 33 (TDS 794D, TDS 784D, TDS 580D only) 
— Add 1 each P6158 low capacitance probe. 

Opt. 34 — Add 1 each P6247 differential probe. 


Opt. 35 (TDS 754D, TDS 724D, TDS 540D, TDS 
5200 only) - Add 1 each P6243 active probe. 
Opt. 36 (TDS 784D, TDS 754D, TDS 724D, TDS 
580D, TDS 540D, TDS 520D only) — Add 1 each 
P6139A passive probe. (4 standard on TDS 754D, 
TDS 540D, 2 standard on TDS 724D, TDS 520D). 
Opt. 37 (TDS 784D and TDS 580D only) — Add 

1 each P6245 active probe. 

Opt. 2D (TDS 724D, TDS 520D only) — Delete 

2 each standard probes. 

Opt. 4D (TDS 754D, TDS 540D only) — Delete 

4 each standard probes. 

*! A maximum of six (6) of each probe option 
may be ordered with the TDS 500D or TDS 700D 
Oscilloscope at the time of initial purchase. The 
probe option price represents a 30% savings from 
catalog price, when ordered separately. 
INSTRUMENT APPLICATIONS 

MEASUREMENT SOFTWARE 

TDSRTE1 - Applications specific real-time 
environment software. (Required for TDS 
500D/700D to compatible with all application 
measurement packages.) 

TDSPRT1 - Printing Utility. 

TDSDDM1 - Disk drive measurement package. 
TDSPWR1 - Power measurement package. 
WSTRO — WaveStar™ software for oscilloscopes. 
Windows 95/NT application for waveform capture, 


analysis, documentation and control from your PC. 


WSTROU – Upgrade from WSTR31 to WSTRO. 
WSTR31 — WaveStar software for Windows 3.1. 


WSTRS31U — Upgrade from DocuWave(9 software 
to WSTR31. 


LVWIN95 — LabVIEW® for Windows 95. 
LWCVI95 — LabWindows/CVI for Windows 95. 
S3FT400 - WaveWriter™ AWG and waveform 
creation software. 

OPTIONAL POWER CORDS 

Opt. A1 - European power cord (220 V, 50 Hz). 
Opt. A2 - UK power cord (240 V, 50 Hz). 

Opt. A3 - Australian power cord (240 V, 50 Hz). 
Opt. A4 - North American power cord 

(240 V, 60 Hz). 

Opt. A5 — Swiss power cord (220 V, 50 Hz). 
OPTIONAL ACCESSORIES 

Opt. 1K — Add K420 scope cart. 

Opt. 1R - Rackmount kit. 

Opt. L1 - Substitute French user manual for 
English user manual. 

Opt. L3 - Substitute German user manual for 
English user manual. 

Opt. L5 — Substitute Japanese user manual for 
English user manual. 


Opt. L9 - Substitute Korean user manual for 
English user manual. 


RECOMMENDED PROBES 

ADA400A - Differential Preamplifier. 

АМ503$ — DC/AC Current Measurement System. 
AFTDS — Electrical communication differential 
signal adapter. 

AMT75 - 1 GHz electrical communication 75 Q 
adapter. 

P5100 — 2.5 kV High-voltage probe. 

P5205 - 1.3 kV High-voltage 100 MHz differential 
probe. 

P5210 — 5.6 kV High-voltage differential probe. 
P6139A — 500 MHz passive 10X voltage probe. 
P6205 — 750 MHz active voltage probe. 

P6243 - 1 GHz active voltage probe. 

P6245 - 1.5 GHz active voltage probe. 

P6217 — 4 GHz active voltage probe. 

P6158 — 3 GHz low capacitance voltage probe. 
P6339A — 500 MHz buffered passive voltage probe 
(TDS 794D only). 

P6246 - 400 MHz differential probe. 

P6247 - 1 GHz differential probe. 

P6563A - SMD passive voltage probes. 

P6701B — Short-wavelength (500-950 nm) optical- 
to-electrical converter. 

P6703B — Long-wavelength (1100-1700 nm) opti- 
cal-to-electrical converter. 

P6723 — Optical logic probe (1310/1550 nm). 
TCP202 - DC to 50 MHz current probe. 
RECOMMENDED ACCESSORIES 

Also see page 500. 

Service Manual - TDS 500D/600B/700D. Order 
(071-0136-00). 

БРІВ — LAN Adapter - Order AD007. 

Transit Case — Order 016-1135-00. 

Scope Cart — Order K420. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. D1 — Cal Data Report. 

Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. R5 - Repair warranty extended to cover 
five years. 

See page 646 for further information. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
NIMM hitp://www.tek.com 
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Disk Drive Measurement Software 


New TDSDDM1 


"| 
Pa € Features 


* Your TDS 500D/700D Series Oscilloscope 


can Perform Disk-drive Measurements 
without External Equipment 

* Installs Inside the TDS Oscilloscope 
Requiring No External GPIB, RS-232, or PC 

* Provided on Floppy Disk for Easy Customer 
Installation 

* Uses Familiar, User-friendly TDS User Interface 

* High-resolution Measurements can be Made 
on One Channel at the Highest Sample Rate 
with Trigger Input from Multiple Channels 

* Comprehensive Statistical Measurements — 
Mean, Min, Max, Std Dev, SNR, and More 
for Easy Characterization of Signals 

* Snapshot Display of Multiple Parameters 
for Detailed Waveform Information 

* SNR and NLTS Measurements Work for 
Signal-to-noise Ratios of 0 dB and Below 

* Auto Configures Trigger Inputs for Index, 
Sector, and Read Channel for Easy Set-up 

* Thermal Asperity Information Provided for 
Quick Problem Detection 

* Track Profile Stores and Displays Measure- 
ment from Each Sector for Various Parameters 

* On-line Help Text Provides Information 
About Each Measurement 

* Part of a Complete Solution for Disk-drive 
Measurements from Tektronix — 
High-bandwidth Differential Probes, SMT 
Probes, Arbitrary Waveform Generators, etc. 

* Lower Price than Other Custom Disk-drive 
Measurement Solutions that Perform 
Limited Measurements 


Applications 


* IDEMA Measurements Including TAA, PW50, 


Overwrite, Resolution, and Asymmetry 
* PRML Measurements Including 
Autocorrelation NLTS and SNR 


Tek SIME Single sea 1.00GS/s 


Control 


Continue 


Ts0mv М 50.0ns 1 Stop 


easure 
-menu- Trigger Track 
1of2 | "руно! | Sector | profile 


utility | 


USER-INSTALLED, OSCILLOSCOPE-RESIDENT 
DISK-DRIVE MEASUREMENT PACKAGE 
Design, manufacturing, and failure analysis 
engineers at disk drive companies; silicon 
vendors who design read-channel compo- 
nents; read/write head and media manufac- 
turers — all desire to make measurements 
that are specific to their industry. Performing 
measurements on disk-drive signals that 
comply with the IDEMA standards is crucial 
to meeting their objectives. 


Tektronix now offers a solution that provides 
custom disk-drive measurements for the 
industry leading TDS oscilloscopes. Peak 
detect measurements include track average 
amplitude positive (TAA+), track average 
amplitude negative (TAA-), track average 
amplitude total (TAA), 5095 pulse width 
positive (PW50+), 50% pulse width negative 
(PW50-), 50% pulse width (PW50), overwrite, 
and resolution. Timing measurements include 
time — trough-to-peak, and time — peak-to- 
trough. PRML measurements include 
autocorrelation non-linear transition shift and 
signal-to-noise ratio. Voltage and time 
asymmetry measurements are available for 
MR head designers. Measurement statistics 
are also available. 


TDSDDM1 Disk-drive Measurement Software 
is a software package from Tektronix that 
delivers industry-specific disk-drive 
measurements. It comes on floppy disks, is 
easily installed into a TDS 700 oscilloscope, 
and doesn't require any external processing or 
connections. After installation, the application 
is accessible from the front panel. 


Characteristics 


TEKTRONIX DIGITAL STORAGE 
OSCILLOSCOPES SUPPORTED 
TDSDDM1 software operates on the 
following scopes: 


Instrument*! Firmware Serial Number 
TOS 7246 — “5.2601 | 8020100 or 
Opt2M — ^ er — greater — 
TOS 7546 — ^  vS2eor 8020100 or 
Opt2M —— Jater ^ greater — 
TDS 784С v5.2e or .B0201000r . 
Opt 2M | greater _ 
TDS 5200 Option2M ^ Option IF 
TDS 5400 _ Option 2M Option IF — 
TDS 580D Option 2M Option IF 
TOS 724 Option 2M —  — 
TOS 7540 Option 2M —  — — 
Т05 7840 Option 2M 000 
TDS 7940 Option 2M 


*!Instruments must have Option 2M, Extended | 
Memory. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, inside the U.S. see the price list in the back of this catalog. 


TDSDDM1 

Disk-Drive Measurement Software for TDS 500D/700D. 
Includes: Software on 3.5-in. Disks, Manual. 
NOTE: Requires TDSRTE1 Run Time Environment. 
TDSDDM1 RECOMMENDED ACCESSORIES 
Arbitrary Waveform Generator — AWG 520 
Programmable Dual-channel Arbitrary Waveform 
Generator. 

High-bandwidth Differential Probe — P6247 
Differential Probe. 
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For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
NEW http://www.tek.com 
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и Tektronix measurement products 
ас 509001 


are manufactured in ISO 
Soowrmnmmancnam registered facilities. 


Power Measurement Software 


New TDSPWR1 


Е 
Pa € Features 


* Your TDS 500D/700D Series Oscilloscope 


can Perform Customized Power 
Measurements without the Need for a 
Dedicated Power System Tester 
* Installs Inside the TDS Oscilloscope 
Requiring No External GPIB, RS-232, or PC 
* Provided on Floppy Disk for Easy Customer 
Installation 


* User Familiar, User-friendly TDS User 
Interface 


* Graphic and Table Print-out of Current 
Harmonics to Easily View and Document 
AC-line Performance in Either Spectral or 
Tabular Form 


* Direct Reading of True Power, Apparent 
Power, and Power Factor Measurements to 
Eliminate Manual Calculations 


• Part of a Complete Solution for Power 
Measurements from Tektronix — Voltage 
Probes, High- and Low-voltage Differential 
Probes, Differential Amplifiers, High- and 
Low-current Probes, Current-probe 
Amplifiers, Isolation Systems, etc. 

* Measurements Include Instantaneous 
Power and Energy on Long Records with 
Automatic Display of Power and Energy 

* Lower Price Than Other Custom Power 
Measurement Systems That Perform 
Limited Measurements 


Applications 


* Pre-compliance Testing to CE Standard per 


EN 61000-3-2 
* Characterizing Switching Losses of IGBTs 
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Sample 
t 


Y 
1.0X Horz 


Ch! Zoom: 1.0Х Vert 


| | 
| | ү 
e ele H 
| | | 
к обу Ch2 1.004. M10.0ms Chii 2649 
"Ref2 | 20,048 120H2 


Wim Source 
Contig 


Power Measurement Software 


USER-INSTALLED, OSCILLOSCOPE-RESIDENT 
POWER-MEASUREMENT PACKAGE 
Engineers in the semiconductor industries 
who design IGBTs, power MOSFETs, and 
electric motor drive ICs for the power supply 
industry need to make specialized energy 
curve measurements. Engineers designing 
switching power supplies, electric motors, 
and ballasts for electrical lighting need to 
measure power on their sub-systems. 
Engineers designing products for the 
European market must ensure compliance 
to the EN 61000-3-2 standard. 


Tektronix now offers these and others a 
solution that provides custom power 
measurements for the industry leading TDS 
oscilloscopes. Features include calculation of 
instantaneous power and energy curves from 
voltage and current input. Automatic mea- 
surements include true power, apparent 
power, and power factor. In addition, this 
package provides pre-compliance testing to 
EN 61000-3-2 with a minimum of difficulty. 


TDSPWR1 Power Measurement Software is a 
software package from Tektronix that delivers 
industry-specific power measurements. It 
comes on floppy disks, is easily installed onto 
a TDS 500D/700D oscilloscope, and doesn’t 
require any external processing or connec- 
tions. After installation, the application is 
accessible from the oscilloscope front panel. 


Characteristics 


TEKTRONIX DIGITAL STORAGE 
OSCILLOSCOPES SUPPORTED 
TDSPWR1 software operates on the 
following scopes: 


Instrument*! Firmware Serial Number 

TDS724C Убдеог | || BO20100 or | 

Opt2M — „later greater 
‚8020100 or 
greater — ' 

7057846 V&2eor ^ B020100or | 

Opt 2M later greater _ 

TOS 5200 ^  Option2M | Option IF | 

TDS540D ^ Option2M | Option IF 

TDS 580D Option 2M Option IF 

TDS724D ^ | Option2M 

TDS 7540 — Option2M ——— 

TDS 784D Option 2M 

TDS 794D Option 2M 

*! Instruments must have Option 2M, 

Extended Memory. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, inside the U.S. see the price list in the back of this catalog. 


TDSPWR1 

Power Measurement Software for TDS 500D/700D. 
Includes: Software on 3.5-in. Disks, Manual. 
NOTE: Requires TDSRTE1 Run Time Environment 
to operate. 

TDSPWR1 RECOMMENDED ACCESSORIES 
High-Voltage Differential Probe — P5205 Active 
Differential Probe. 

Current Probe - TCP202 DC Coupled Current Probe. 


Р арр нн ныны ны ыыы наара ны наннын НИ 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


и See Tektronix оп the World Wide Web: 
МУМММ. hittp://www.tek.com 


СЄ 
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Printing Utility Software 


New TDSPRT1 


LÀ | 
X Features 


e Available for Free Download from the WWW 


e Uses Familiar, User-friendly TDS 
User Interface 


e Prints Up to 2000 pages of Waveform Data 


* Allows Printing of Entire Record or Region 
Between Cursors 


* Print Preview Mode Allows Quick High 
Resolution Viewing of Long Records 


* Print Preview Mode Allows Pages to be 
Marked or Unmarked for Printing 


* Help Page 


Applications 


* View Data on Multiple Sectors of a 
Disk Drive 

* View Header Information in a 
Communications Data Stream 


USER-INSTALLED OSCILLOSCOPE-RESIDENT 
ENHANCED PRINTING UTILITY 

Electronic design engineers in the disk drive, 
communications and other related industries 
that use long records need to view a hard- 
copy of a long record. Customers in the disk 
drive industry want to view anomalies on 
certain sectors of data. Customers designing 
modems want hardcopies of start-up 
sequences that detail threshold changes with 
different digital modulation schemes. Bio- 
Medical customers want to print out long 
records to evaluate several minutes of 
activity from their pacemakers. 


Tektronix now offers a solution that provides 
enhanced printing capabilities for the indus- 
try-leading TDS oscilloscopes. Using the 
familiar TDS user interface, customers can 
now easily navigate long records and conve- 
niently print only screens that are of interest 
to them. 


TDSPRT1 is a Software package from 
Tektronix that delivers enhanced printing 
capabilities. It is available for free by follow- 
ing the installation instructions below. After 
installation, the application will be accessible 
from the oscilloscope front panel. 


SYSTEM REQUIREMENTS 

TDSPRT1 will operate on the following 
Tektronix Digital Storage Oscilloscopes: 
Instruments must have Option 2M, 
Extended Memory. 

Instruments must also have TDSRTE1 
(Run Time Environment) installed to run 
the application. 


Instrument FW S/N 
TDS724C V5.2e or later B020100 
Opt2M — | . 1191 greater | 
TDS754C V5.2e or later B020100 
Opt2M — —U ог greater | 
TDS784C V5.2e or later B020100 
Opt 2M MM. or greater | 
TDS 5200 ^ ^ Option2M Option IF — 
TDS 540D ^  Option2M — Option IF 
TDS 580D Option 2M Option IF 
TDS724D — Оюм — .— — 
TDS754D — Option2M — 

TDS 784D Option 2M ни 
TDS 7940 Option2M — ME 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Application and instructions can be downloaded 
for free from the www at: 
http://www.tek.com/Measurement/Support 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“Су See Tektronix on the World Wide Web: 
WOW hittp://www.tek.com 


СЄ 


© ISO 9001 Tektronix measurement products 


are manufactured in ISO 
ә suono registered facilities. 


Digital Real-Time " Oscilloscopes 
TDS 684B * TDS 680B * TDS 644B * TDS 620B • TDS 640A 


W 
laf Features 


TDS 684B/TDS 680B/TDS 644B/TDS 
620B/TDS 640A 

• 1 GHz and 500 MHz Bandwidth 

e 5 GS/s and 2.5 GS/s Sample Rates 
e 4 and 2 Input Channels 

* 8-Bit Vertical Resolution 

* Greater than 11-Bits with Averaging 
* Record Length to 15,000 Points 

* 1 mV/div to 10 V/div Sensitivity 

• 1.5% Vertical Accuracy 


* Waveform Math and Advanced 
Waveform DSP 


* 1 ns Peak Detect (not available 
w/TDS640A) 


* Channel Deskew (not available w/TDS640A) 
* Fully Automated Measurement System 

* Waveform Pass/Fail Template Testing 

* Color VGA Display 

* 3.5 in. DOS Format Floppy Drive 


* RS-232, Centronics, GPIB and VGA 1/0 
Ports 


Applications 


* Digital Design and Characterization 

* Telecommunications/Datacommunications 
* Transient Event Capture 

* High Energy Physics 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


TDS620B and TDS640A available through your local 
Tektronix Distributor listed in the back of this catalog. 


“у See Tektronix on the World Wide Web: 
WWW http://www.tek.com 


© 


e Tektronix measurement products 
у р 

« ISO 9001 are manufactured in ISO 
uenenum registered facilities. 


The TDS Series complies with IEEE 
GPIB Standard 488.2-1987, and with Tektronix 
Standard Codes and Formats. 


TDS 684B 


Your designs may be digital but at today's 
speeds, many of your toughest problems 
aren't. Crosstalk noise. Transmission effects. 
Ground bounce. Not to mention sub- 
nanosecond edges. Today's design problems 
require high bandwidth oscilloscopes that 
can measure up to these challenges. The 
Digital Real-Time" architecture of the TDS 
600 Series simplifies capturing intermittent 
signals or non-recurring problems like glitch- 
es or metastable states caused by setup and 
hold time violations. 


TDS 600 Series provides design engineers 
excellent single shot accuracy for multi-chan- 
nel, high speed signal characterization. 
Additional features and specifications of the 
TDS 600 Series are explained in the TDS 
Reference section beginning on page 49. 


TIME BASE SYSTEM 

Time Bases - Main and Delayed. 

Time/div Range — 200 ps/div to 10 s/div. 
Except TDS 640A: 500 ps/div to 5 s/div. 
Time Base Accuracy - Over Any Interval 
>1тѕ +100 ppm. 

Record Length per Channel - 500 to 15,000 
pts. Except TDS 640A: 500 to 2,000 pts. 
Pre-Trigger Position — 0% to 100% of 
Record. 

VERTICAL SYSTEM 

Vertical Resolution — 8-Bits (>11-Bits with 
averaging). 

Vertical Sensitivity — 1 mV/div to 10 V/div. 
Maximum Input Voltage - 300 V CAT И 


+400 V peak. Derate at 20 dB/decade above 
1 MHz. 


Characteristics 

TDS 640A TDS 620B TDS 644B TDS 680B TDS 684B 
Total Channels А. 242 s MEN 2*2. „Ж а 
Sample Rate 2 GS/s 2.5 GS/s 2.5 GS/s 5 GS/s 5 GS/s 
(all channels 
simultaneously) — ————————— OOTES И o 0 
Real-time Bandwidth — 500 MHz 500 MHz — 500MHz —  1GHz — —16GHz — 
Maximum Record 2,000 pts 15,000 pts 15,000 pts 15,000 pts 15,000 pts 
Length рег Channel — ^ — 5— — — 
Vertical Resolution8-Bits; >11-Bits with averaging —— NUMEN MEER 
Time Measurement «110 ps «100 ps «100 ps «50 ps 2450р | 
Accuracy — — m" @25655 @2565/5 @25655 | Ф505/5 @5 65/5 | 
Advanced Waveform Std. Std. Std. Std. Std. 
| ООО ОИСИ ЕЕ 8 
Standard Probes | —  4P6139A | 2P6139A | | 4Р6243 — — None | None — 
Display Type | | | |  7in mono 7іп. топо ^ 7in.color —7in.mono ^ 7in.color 
Disk Drive 5 $5 ^ Sá — SH. 908 Sta 
GPIB Port 9 ша 59 Sd — 5@ _ 
RS-232 & Centronics | | 50 50 — Std. — Std 
VGA 1/0 Port Printer Ports Std. Mono | Std. Mono | 51. Color — Std. Mono _ 
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Digital Real-Time " Oscilloscopes 
TDS 684B * TDS 680B * TDS 644B * TDS 620B * TDS 640A 


DC Gain Accuracy - 1.50%. 
Position Range — +5 divs. 


Offset — Primary channels: «1 V from 1 to 
99.5 mV/div, +10 V from 100 mV to 

995 mV/div, +100 V from 1 V to 10 V/div. 
Aux. 1, Aux. 2 (TDS 620B, TDS 680B only): 
same as primary channels. 


Bandwidth Selections - 20 MHz, 250 MHz, 
and Full. 


Input Impedance Selections — 1 MQ in par- 


allel with 10 pF, or 50 €2 (AC and DC coupling). 


Input Coupling — AC, DC or GND. 


AC Coupled Low Frequency Limit — «10 Hz 
when AC , 1 MQ coupled. «200 kHz when 
AC, 50 Q coupled. 


Channel Isolation — »100:1 at 100 MHz and 
>30:1 at BW for any two channels having 
equal V/div settings. 


ACQUISITION MODES 

Peak Detect (TDS 620B, TDS 644B: 1 ns; 
TDS 680B, TDS 684B: «1 ns), Sample, 
Single Sequence, Envelope, Average. 
TRIGGERING SYSTEM 

Triggers – Edge (main and delayed); Pulse 
(Width, Glitch, Runt, Slew Rate*', Time 
Out*'); Logic (Pattern, State, and Setup & 


Hold Time Violation*!); HDTV Video (optional). 


Main Trigger Modes - Auto, Normal, Single. 


Delayed Trigger — Delay by time, events, or 
events and time. 

Delay by Time Range - 16 ns to 250 s. 
Except TDS 640A: 16 ns to 250 s for t/div 
setting «10 уз; 15.1 to 250 s for t/div setting 
»25 ys. 


Delay by Events Range — 1 to 9,999,999 
events. 


External Trigger Input — Input Impedance: 
21.5 КО; Max. Input Voltage: «20 V (DC + 
peak AC). 


DISPLAY 

Color CRT Monitor (TDS 644B/684B) - 7 in. 
diagonal NuColor™ liquid crystal full-color 
shutter, 256 levels. 


Monochrome CRT Monitor (TDS 
620B/680B/640A) — 7 in. diagonal, magnetic 
deflection. Horizontal raster-scan. P4 white 
phosphor. 
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A wide selection of application notes and 
technical briefs have been written to help 
ease your understanding and use of specif- 
ic instrument features. Contact your local 
sales office for details. 


MEASUREMENT SYSTEM 
Automatic Measurements — 25 (on entire 
record or gated region). 


Measurement Accuracy - TDS 680B/684B: 
<50 ps typical @ 5 GS/s single shot; TDS 
620B/644B: <100 ps typical @ 2.5 GS/s sin- 
gle shot.TDS 640A: <110 ps @ 2 GS/s single 
shot. 

Cursors Measurement - Absolute, Delta; 
volts, time, frequency, NTSC IRE units and 
line number with Video Trigger Option. 


WAVEFORM PROCESSING 

Waveform Functions - Interpolation 
(sin(x)/x or linear), Average, Envelope, Auto 
Setup. 

Advanced Waveform Functions — FFT, 
Integration, Differentiation, Waveform (math 
or acquired) Limit Testing. 

*! Not available in TDS 640A. 


РЕ 
м š 
Бай Accessories 


K420 INSTRUMENT CART 
* Ergonomic design 


* Durable steel and aluminum construction 
* Large diameter smooth-rolling casters 

* Heavy duty nylon instrument straps 

* Simple height, angle and shelf adjustment 
P6243 

* Standard on the TDS 644B 

* Active FET Probes for SMDs 

* FET Probe performance at a lower cost 


e «1 pF/1 MQ provides lower circuit loading 
than conventional passive probes 


* Low mass probe head/cable 
* Wide bandwidth (DC to 1 GHz) 


For complete selection information on all 
Accessory products, see page 517. 


Digital Real-Time " Oscilloscopes 
TDS 684B * TDS 680B * TDS 644B * TDS 620B * TDS 640A 


P6563A/Surefoot » 


P6563A 
* Direct Access to SMD Packages 


* SMD package support: 50 mil, 25 mil 
ЈЕРЕС, 0.65 mm, 0.5 mm EIAJ 


* Low mass probe body and cable system 

* DC to 500 MHz bandwidth, 5 pF/9.5 MQ 
loading, 20X attenuation 

SUREFOOT® 

* Easier Access to SMT Circuitry 

* Handheld probing made easier 

* No shorting 

* No slipping off 

* Direct tip connection 


P6245 

* Active FET Probe for SMDs 

e Low DUT loading (<1 pF/1 MQ) 
* Low mass probe head/cable 

* 1.5 GHz bandwidth 


For complete selection information on all 
Accessory products, see page 500. 


WaveStar™ SOFTWARE (WSTRO) 

* Capture Measurement Waveforms and Data 
Easily, Without the Need for Programming 

* Establish Instrument Links to Automatically 
Update New Measurements 

* Insert Information Seamlessly in Microsoft 
Office Applications or Transfer to Mathcad® 

* Communicate With TDS and THS 
Oscilloscopes Easily Through an 
Instrument Connection Wizard 

* Generate Proxies (Drivers) to Communicate 
With Simple Instruments, Like Frequency 
Generators or Temperature Chambers 

* Print Banner Function for Hardcopy of Long 
Record Lengths 

* Control or Share Waveform Information 
Over the Network 

* Step Away From Your Desk and Have 
WaveStar Automatically Capture Data Changes 

* For Windows 95/NT Systems 

* Use WSTRO Free For 30 Days 


For complete information see page 100. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TDS 684B 
Four-channel Color 1 GHz, 5 GS/s Per Channel 
Digital Real-Time Oscilloscope. 


TDS 680B 
Two-channel Monochrome 1 GHz, 5 GS/s Per 
Channel Digital Real-Time Oscilloscope. 


TDS 644B 

Four-channel Color 500 MHz, 2.5 GS/s Per 
Channel Digital Real-Time Oscilloscope. 
Includes: Four P6243 FET Probes. 


TDS 640A 

Four-channel Monochrome 500 MHz, 2.0 GS/s Per 
Channel Digital Real-Time Oscilloscope. 

Includes: Four P6139A Passive Probes. 


TDS 620B 

Two-channel Monochrome 500 MHz, 2.5 GS/s Per 
Channel Digital Real-Time Oscilloscope. 

Includes: Two P6139A Passive Probes. 

All Include (except where noted): User Manual 
(070-9869-00); Quick Reference Guide 
(070-9382-00); Programmer's Manual in MS-Help 
format on floppy disk (063-2773-00); 

Technical Reference Manual (070-9874-02); 

Front Cover (200-3696-00); North American Power 
Cord (161-0230-01); Accessory Pouch 

(TDS 644B/TDS 684B Only: 016-1268-00). 


OPTIONS AVAILABLE (EXCEPT WHERE NOTED) 
Opt. 05 - Video Trigger, NTSC, PAL, HDTV, 
FlexFormat™. 

Opt. 1K – Model K420 Instrument Cart. 

Opt. 1R - Rackmount Kit. 


Opt. 2D - (TDS 620B only) Delete Standard two 
P6139A Probes. 

Opt. 24 - Add four P6139A 10X Passive Probes. 
Opt. 26 — (TDS 684B only) Add four P6245 1.5 GHz, 
1pF FET Probes. 


Opt. 27 - (TDS 680B only) Add two P6245 1.5 GHz, 
1 pF FET Probes. 


Opt. 4D - (TDS 644B only) Delete Standard four 
P6243 FET Probes. 

Opt. 01 - Calibration Data Report. 
INTERNATIONAL POWER PLUG OPTIONS 

Opt. A1 — Universal Euro 220 V, 50 Hz. 

Opt. A2 — UK 240 V, 50 Hz. 

Opt. АЗ — Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 

Opt. A5 — Switzerland 220 V, 50 Hz. 

See General Customer Information Section for 
additional description. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. R5 - Repair warranty extended to cover 
five years. 

See page 643 for further information. 
SOFTWARE 

WSTRO — WaveStar™ software for oscilloscopes. 


Windows 95/NT application for waveform capture, 
analysis, documentation and control from your PC. 


WSTROU — Upgrade from WSTR31 to WSTRO. 
WSTR31 – WaveStar software for Windows 3.1. 
WSTR31U — Upgrade from DocuWave® software 
to WSTR31. 

LVWIN95 — LabVIEW® for Windows 95. 
LWCVI95 — LabWindows/CVI for Windows 95. 
PRODUCT UPGRADES 

Disk Drive — 3.5 in., 1.44 MB DOS Format. For 
TDS 620/620A/620B, TDS 640/640A, TDS 680B. 
Order TDSXF1F. 


RECOMMENDED ACCESSORIES 
See page 500. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


TDS620B and TDS640A available through your local 
Tektronix Distributor listed in the back of this catalog. 


СТУ See Tektronix on the World Wide Web: 


http://www.tek.com 
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a Tektronix measurement products 
ас 1509001 


are manufactured in ISO 
Bxseresmewomsarcmuns registered facilities. 


The TDS Series complies with IEEE 
GPIB Standard 488.2-1987, and with Tektronix 


Standard Codes and Formats. 
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Digitizing Oscilloscope 


TDS 510A 


иш 
laf Features 


TDS 510A 
• 500 MHz Bandwidth 


e Sample Rates to 500 MS/s 
* 4 Channels 


* Width, 2 ns Glitch, Runt, State, and 
Pattern Triggering 


* 1 mV to 10 V/div Sensitivity 
* Infinite and Variable Persistence 


* 8-Bit Vertical Resolution Up to 12-Bit in 
Hi-Res Mode 


* 1% Vertical Accuracy 

• FFT, Integration, Differentiation (option 2F) 
* 25 Automatic Measurements 

* GPIB Programmable 

* 3.5 in. Floppy Disk Drive 

* CE Marking 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix оп the World Wide Web: 
МІУ 


http://www.tek.com 


СЄ 
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Tektronix TDS 510A 


т лл 


TDS 510А Digital Oscilloscope 
The TDS 510A Digital Oscilloscope is a full 
featured, cost effective, versatile oscilloscope 
which meets the measurement requirements 
for general purpose research and design. Its 
industry-preferred graphical user interface 
makes it easy to learn and efficient to use. 
The TDS 510A advanced trigger capability 
allows the user to trigger and view signals in 
a wide variety of simple as well as complex 
design and analysis settings. With four chan- 
nels, 50 K-points per channel record length, 
and powerful waveform acquisition modes, 
the TDS 510A can satisfy most complex 
design, debug, and analysis requirements. 


A full complement of graphical and digital 
output formats provides report generation 
and documentation of measurement results. 
These output formats are compatible with 
popular word-processor applications. Output 
interfaces include an integral floppy disk 
drive, GPIB, RS232C, and Centronics. 


The most complete selection of active and 
passive probes facilitates measuring virtually 
any voltage or current waveform. Probe 
types include active and passive voltage 
probes, differential voltage probes for high 
and low voltages, and current probes. When 
used with the TDS 510A, these probes auto- 
matically provide correct scaling and engi- 
neering-unit readout for voltage, current, and 
power waveforms. You can tailor the 

TDS 510A to your specific measurement 
environment by using the appropriate probes 
and accessories. This powerful combination 
makes the TDS 510A the ideal instrument 
choice for low power, medical electronics, 
bio-physical, automotive, and general- 
purpose electronic design and development. 


Characteristics 


VERTICAL SYSTEM 

Bandwidth - 500 MHz.*' 

Channels — Four. 

Waveform Capture Rate — 150 waveforms/s. 
Max Sample Rate - 

1 and 2 Channels: 500 MS/s. 

4 Channels: 250 Ms/s. 

Sensitivity — 1 mV to 10 V/div. 

Position Range - +5 divisions. 


Offset - 

1 to 99.5 mV/div: +1 V. 
100 to 995 mV/div: +10 V. 
1 to 10 V/div: «100 V. 


DC Gain Accuracy - +1%. 

Vertical Resolution — 8-Bits. 

Analog Bandwidth Selections - 20 MHz, 
100 MHz, and Full. 

Input Coupling — AC, DC, or GND. 

Input Impedance Selections — 

1 MQ in parallel with 10 pF, or 50 Q 

(AC and DC coupling). 

Maximum Input Voltage - 300 V CAT II; 


+400 V (peak). Derate at 20 dB/decade above 
1 MHz. 1 MQ or GND coupled. 

Channel Isolation — >100:1 at 

100 MHz;»30:1 at BW for any two channels 
with equal V/div settings. 

*! 500 MHz typical at probe tip with P6139A probe. 


Digitizing Oscilloscope 


TDS 510A 


AC Coupled LF Limit — 
AC 1 MQ coupled: <10 Hz. 
AC 50 Q coupled: «200 kHz. 


TIME BASE SYSTEM 

Time Bases - Main, Delayed. 

Time/Div Range — 500 ps to 10 s/div. 

Time Base Accuracy — +25 ppm over any 
interval 21 ms. 

Record Length — 50 К points. 

Pre-Trigger Position — 0 to 100% of record. 
ACQUISITION SYSTEM 


Acquisition Modes — Sample, Single Sequence, 
Average, Envelope, Hi-Res, Peak Detect. 
TRIGGER SYSTEM 

Trigger Types - Edge (Main and Delayed), 
Pulse (Width, Glitch, and Runt), Logic 
(Pattern and State), Video — Opt. 05 (NTSC, 
PAL, HDTV, FlexFormat"). 

Main Trigger Modes - Auto, Normal, Single. 
Delay Trigger Modes - Delay by time, 
events, or events and time. 

STORAGE 

Waveforms — Four full 50 K point records. 


AUTOMATIC MEASUREMENTS 


Period — . Frequency 
High — Low 

s Width — ou Width, 
Maximum Rise .. Minimum Fall 
Peak to Peak — Amplitude — 
+Duty Cycle -Duty Cycle — 
+Overshoot -^ „Overshoot _ 
Propagation Delay | Ві Width (— 
Mean „Cycle Mean — 
RMS Cycle RMS — 
Area — Cycle Area 
Phase — 


Setups — 10 front-panel setups. 
DISPLAY SYSTEM 
Monitor — 7 in., 640 x 480, monochrome. 


Waveform Style — Dots or vectors, infinite 
and variable persistence. 

Display Formats — YT, XY Zoom, Fit to Screen. 
Advanced Waveform Functions — FFT, 
Differentiation, Integration (Option 2F), 

Limit Testing. 


Cursor Measurements — Absolute, Delta; 
volts, time, frequency. NTSC IRE units and 
line number with video trigger (Option 05). 
Waveform Functions — Interpolation 
(sin(x)/x or linear), Average, Envelope, 
Autosetup. 


OUTPUTS 
VGA Out - Monochrome. 


RS-232 and Centronics — Opt. 13. 


Hardcopy Formats — Epson, Thinkjet, 
Deskjet, Laserjet, PostScript, TIFF, PCX, BMP, 
DPU411/412, HPGL, Interleaf. 


Power — 90 to 250 V RMS, 45 to 440 Hz, 
300 W maximum. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 188.18. 
Width _ ИРИК. FEM Ж 
Depth СИИ 
Weight kg Ibs. 
Net 14.1 31 
SAFETY CERTIFICATION 

UL and CSA-certified. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TDS 510A 

Digitizing Oscilloscope 

Includes: P6139A probes (4 each), User Manual 
(070-9701-00), Reference Card (020-9758-00), 
Technical Reference (070-9706-00), Programmer's 
Disk*? (063-2619-00), Front Cover (200-3696-00), 
U.S. Power Cord (161-0203-01). 

*? Programmer's Disk works as a Microsoft Help 
file under Windows. The disk allows for printing 
sections or the complete manual. 


OPTIONS 
Opt. 1K — Add K420 Cart. 


Opt. 1R — Rackmount. 


Opt. 2F — Extended Waveform Math (FFT, 
Integration, Differentiation). 

Opt. 05 - Video Trigger. 

Opt. 13 - RS-232 and Centronics Interfaces. 
Opt. B2 - Hardcopy Programmer's Manual. 
Opt. L1 - French User Manual. 

Opt. L3 - German User Manual. 

Opt. L5 - Japanese User Manual. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. 05 - Test Data (requires Opt. C5). 

Opt. R5 — Repair warranty extended to cover 
five years. 


RECOMMENDED ACCESSORIES — See page 500. 
ADA400A - Differential Preamplifier. 
АМ503$ – DC/AC Current Measurement System. 


AFTDS - Electrical communication differential 
signal adapter. 


AMT75 - 1 GHz electrical communication 75 Q 
adapter. 


P5100 — 2.5 kV High-voltage probe. 


P5205 - 1.3 kV High-voltage 100 MHz differential 
probe. 


P5210 — 5.6 kV High-voltage differential probe. 
P6139A — 500 MHz passive 10X voltage probe. 
P6205 - 750 MHz active voltage probe. 

P6243 - 1 GHz active voltage probe. 

P6245 - 1.5 GHz active voltage probe. 

P6217 — 4 GHz active voltage probe. 

P6158 — 3 GHz low capacitance voltage probe. 
P6246 — 400 MHz differential probe. 

P6247 - 1 GHz differential probe. 

P6563A — SMD passive voltage probes. 
TCP202 — DC to 50 MHz current probe. 
Rackmount Kit — 016-1236-00. 

Programmer's Manual — 070-9702-00. 
SOFTWARE SUPPORT 

WSTRO — WaveStar™ software for oscilloscopes. 


Windows 95/NT application for waveform capture, 
analysis, documentation and control from your PC. 


WSTROU – Upgrade from WSTR31 to WSTRO. 
WSTR31 — WaveStar software for Windows 3.1. 


WSTR31U — Upgrade from DocuWave® software 
to WSTR31. 


LVWIN95 — LabVIEW( for Windows 95. 
LWCVI95 — LabWindows/CVI for Windows 95. 


WARRANTY Three years. Covers all labor and 
parts, including CRT. One-year warranty on probes. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


№ See Tektronix on the World Wide Web: 
NY 


http://www.tek.com 


= Tektronix measurement products 
fu 
є ISO 9001 are manufactured in ISO 
gesemsmewucwanumuns registered facilities. 
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Digitizing Oscilloscopes 


TTiP i-Pattern™ 


W 
) Й Features 


ТТІР 

* Compare Live Signals to Industry Standard 
Templates 

* Oscilloscope Setup Files Provided for 
Convenience 

* Pass/Fail Testing of Acquired Signal 

* j-Pattern Software for Statistical 


Measurement, Examination of Signal Noise 
and Timing Jitter 


* Set of Nine Optical Standard Masks 
Provided with i-Pattern Software 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NIW hitp://www.tek.com 


ENE eue moms 


Ssemewwarawanscvons registered facilities. 


Product(s) complies with IEEE Standard 


GPIB 488.2-1987, and with Tektronix Standard 
E-488 
Codes and Formats. 


Tek Run: 2.00GS/s Sample 


DS1 Template. [ci 4 


TDS Telecommunication 
Package 

One of the most frequently performed tasks 
in the design, manufacture and service of 
telecommunications equipment is comparing 
the live signals to a predefined industry stan- 
dard template. The TTiP telecommunications 
package for the TDS 400A/500C/600B/700C 
models provides the user with the capability 
to make this comparison. In addition, the 
i-Pattern software lets you analyze and visu- 
ally examine signal noise and timing jitter on 
IBM compatible PCs. 


PRE-DEFINED TEMPLATES AND 

SCOPE SETUPS 

The TTiP package includes twenty-seven pre- 
defined templates, simplifying what used to 
be a time-consuming and inaccurate mea- 
surement task. 


Appropriate oscilloscope setup files for the 
TDS 400A/500C/600B/700C scopes are also 
provided. These setup files simplify the task of 
aligning the signal with the templates. For TDS 
without internal disk drives, the templates and 
setup files are available in GPIB formats. 


PASS-FAIL TESTING 

Once the signal is aligned and scaled, you 
can choose to perform the Pass/Fail test on 
the acquired signal. The TDS oscilloscope’s 


———— | 


limit testing capability makes it simple to 
determine if the signal passes or fails to 
meet the standard. 


i-Pattern Software and 
Telecommunication Masks 


The i-Pattern software provides statistical 
measurements and visual examination of sig- 
nal noise and timing jitter by importing cap- 
tured waveforms from the oscilloscope via 
GPIB to the PC. There the waveforms can be 
stored and analyzed. 


The operation of the i-Pattern software is 
simplified by the integration of “drop-down” 
menus and pop-ups, intuitive use of arrow 
keys, use of “hot-keys,” command short 
cuts, and extensive on-line HELP. A set of 
nine Optical Standard Masks to be used with 
the software is provided. 


REQUIRED CONFIGURATION 

The i-Pattern software requires a GPIB con- 
nection to the TDS scope for waveform 
retrieval. The following configuration is rec- 
ommended for the normal operation of i- 
Pattern software: a TDS oscilloscope con- 
nected via GPIB cable to a IBM-PC/AT or 
compatible controller with a National 
Instruments GPIB interface card: GPIB-PC, 
GPIB-PC2, GPIB-PC2A, MC-GPIB, AT-GPIB 
or GPIB PCIII and a 3.5 in. floppy disk drive. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, inside the U.S. see the price list in the back of this catalog. 


TTIP 
Telecommunication Package and i-Pattern 
Software. 


Includes: TDS Template and Setup Files on 3.5 in. 
Floppy; GPIB Templates and Setup Files and 
i-Pattern Software with Predefined 
Telecommunication Masks on 3.5 in. Floppy; User 
Manuals. 
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New А0007 


т 
129 Features 
* Control Tektronix Oscilloscopes and Other 


Instruments via a LAN-Based (Ethernet) 
TCP/IP Network PC 


* Interface Up to 14 GPIB Devices to Each 
AD007 


* Talk to Several GPIB Instruments/Systems 
from Several Networked PCs 


* Print to Networked Printers 
* Ethernet Twisted Pair (10BaseT) Adapter 


* Operates on All Windows 95 and NT 
Operating Systems 


e Compatible with WaveStar for 
Oscilloscopes Applications Software and 
Custom, Proprietary Programs (C, C++, or 
Microsoft Visual Basic) 

* Compact Size 


* Web Page-Based Configuration and 
Statistics 


Applications 
* Control Your Tektronix TDS Series 
Oscilloscopes From Any Networked PC 


* Select, Print to a Networked Printer 


* Capture Waveforms Across the LAN by 
Using WaveStar Applications Software 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


cE 


EL m 


Sxvemwuosanomuws registered facilities. 


Product(s) complies with IEEE Standard 
GPIB 488.2-1987, and with Tektronix Standard 
Codes and Formats. 


New AD007 


Instrument to Local Area 
Network (LAN) Connectivity 


Control your Tektronix TDS Series oscillo- 
scope from any networked PC. Check on its 
status, or capture waveforms any time you 
want from your office, another site, or from 
anywhere using WaveStar™ application soft- 
ware or your own software. Or command 
your TDS Series oscilloscope to print to a 
networked printer. 


The Tektronix GPIB-LAN Adapter takes 
advantage of the fact that many of today's 
computers are connected together through 
an Ethernet 10BaseT LAN. 


Tektronix 
Oscilloscope 
with GPIB 


Tektronix 
Signal Source 
with GPIB 


Other GPIB 
Instruments 


PRINT TO NETWORKED PRINTERS 

Using any web browser, select the networked 
printer to which your TDS Series oscillo- 
scope will print and route your hardcopy out- 
put to your high quality monochrome or 
color networked printer. 


WINDOWS 95 OR NT COMPATIBILITY 

You don't need to understand or program 
Ethernet protocols. Both communications 
and Virtual Instrument Software Architecture 
(VISA) software for Windows 95™ or NT is 
included free with the GPIB-LAN Adapter. 
Now, you can also perform waveform cap- 
ture from your TDS Series oscilloscopes 
across the LAN by using Tektronix WaveStar 


LAN-based Mobile 
Instruments 


Several GPIB-networked instruments can be connected using the AD007 Adapter to LAN 


(Ethernet)-based computers and printers. 
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GPIB-LAN Adapter 


New AD007 


for Oscilloscopes application software. Or 
write a program using C, C++, or Microsoft® 
Visual Basic to capture data or control your 
instrument. As long as the program is writ- 
ten using the standard VISA interface, the 
GPIB-LAN Adapter's software will turn your 
PC into a GPIB Talker, Listener, Controller. 


NETWORK DETAILS 

The А0007 implements a full range of 
adapter functions and Ethernet-based TCP/IP 
protocols. It operates with all of the popular 
network protocols such as BOOTP, DHCP, 
DNS, LPD, HTTP, and FTP. 


CONFIGURATION AND STATISTICS 

Use a web browser to configure features; 
examine GPIB commands, Ethernet traffic 
statistics, and GPIB traffic statistics; and ini- 
tiate simple GPIB commands. 


EASE OF INSTALLATION 

Simply connect your AD007 to your LAN 
with the cable provided, connect the GPIB 
interface to your instruments, and power up 
the unit. It automatically requests an IP 
address from the network's Boot Server, or 
this can be manually entered using the 
adapter's internal web page. Upon power-up, 
the unit also performs hardware diagnos- 
tics/self-test. Status indicators on the unit 
give evidence of successful completion of 
this testing, connection to the LAN, and both 
LAN and GPIB traffic. 


Any number of AD007 Adapters may be used 
to connect any combination of GPIB devices 
to the network. (NOTE: Limit of 14 devices 
per GPIB cluster.) 


SYSTEM REQUIREMENTS 

Computer Type - ІВМ PC-compatible with 
Windows 95 or NT Operating System. 
Consult Microsoft documentation for recom- 
mended configuration. 

Hard Disk — 5 Mbytes or greater. 


RAM - Consult Microsoft documentation for 
recommended minimum configuration. 
CD-ROM - Required. 


NOTE: For printing, only a web browser is 
required. 


NETWORK COMPATIBILITY 

Ethernet Port — 10BaseT, RJ-45 connector. 
Protocols - BOOTP, DHCP, LPD, DNS, HTTP, 
FTP. 

Networked Printer – 

Compatibility: Must be compatible with the 
GPIB instrument's hardcopy output format. 
Print Protocol: Must support LPD Network 
Print protocol. 


IEEE 488 (GPIB) COMPATIBILITY 
Connection — No cable required for most 
applications. 

Compatibility - Fully IEEE488.2 compatible. 
OTHER 


Transmission Rate - Up to 10 Mbps on 
Ethernet; dependent on slowest GPIB device 
on the bus. 


Front-Panel Indicators — Power, LAN-Link, 
LAN, GPIB. 

ENVIRONMENTAL 

Temperature — 

Operating: 0 to «60? C. 

Non-operating: —20 to «70? C. 

Humidity — 30 to 50? C, 90 to 95%, relative 
humidity. 


Altitude — 

Operating: Up to 4,600 m (15,000 ft.). 
Non-operating: Up to 15,000 m (50,000 ft.). 
Vibration — 3 axis, 60 minutes total, 20 min- 
utes/axis (10 minutes operating, 10 minutes 
non-operating). 

Shock — Half sine, 500 g, 3 axis, 3 drops 
each axis. 


EMC COMPLIANCE 

Meets the intent of EMC Directive 
89/336/EEC. 

Complies with FCC Part 15, Class A limits. 


SAFETY COMPLIANCE 

EN60950 (CE Mark). 

UL1950. 

CAN/CSA 22.2 No. 950. 
NOTE: Not suitable for connection to the 
public telecommunications (telephone) 
network. 

POWER 

Source Power — 

Voltage Ranges: 100 to 240 VAC +10%. 

Line Frequency: 50 to 60 Hz. 

Power Consumption — Regulated 5 VDC at 

300 mA, typical. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 35.6 2044. 
Width 762 — 3 
Depth _ 120.2 .— 47 
Weight kg Ib. 
Net 0.15 0.34 
WARRANTY 


One year parts and labor. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


А0007 

GPIB-LAN Adapter. 

Includes: Adapter, Regulated Power Supply, 
CD-ROM software, RJ-45 Cable, Manual. 
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А0007 POWER PLUG OPTIONS 
Option A0 — U.S. 115 V, 60 Hz. 


Option A1 — Universal Euro 220 V, 50 Hz. 
Option A2 — UK 240 V, 50 Hz. 

Option АЗ - Australian 240 V, 50 Hz. 
Option A5 - Switzerland 220 V, 50 Hz. 
Option A6 — Japanese 100 V, 50/60 Hz. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
NISW hittp://www.tek.com 


CE 


=> ISO 9001 Tektronix measurement products 


—— << are manufactured in ISO 
Scenes толам настоя registered facilities. 


І РІВ Product(s) complies with IEEE Standard 
| ЕЕЕ-488 488.2-1987, and with Tektronix Standard 
Codes and Formats. 


Personal Lab Oscilloscopes 
TDS 430A * TDS 460A * TDS 420A 


" 
Pa € Features 


TDS 430A/TDS 420A/TDS 460A 

» Be Confident You're Seeing Actual Signals 
with up to 400 MHz Bandwidth and +1.5% 
Accuracy 

* Capture Transient Events to the Full Scope 
Bandwidth with Its 100 MS/s Sample Rate 

* 2 and 4 Channels 

* Record Lengths to 120K (option XL), 30K 
Standard 

* Floppy Disk Storage 

* Speed Up Your Circuit Analysis with 25 
Built-in Automatic Measurements and 
Optional Extended Waveform Math/FFT 

* Roll Mode Allows You to See Acquired Data 
Points Without Waiting for the Acquisition 
of the Complete Waveform 

* Use the Video Trigger Mode to See NTSC, 
PAL, SECAM Signals or Your Own Custom 
Video Signals 


* Capture Those Glitches with the 10 ns Peak 
Detect Mode 


DIFFERENTIAL MEASUREMENTS 
* ADA400A Analog Differential Amplifier 
(10 uV/div sensitivity) 


» P5200/P5205/P5210 High Voltage 
Differential Probes (up to 5600 V) for 
Floating Measurements 


(Please see pages 554 and 566 for details on 
ADA400A, P5200, P5205 and P5210) 


Applications 


* Biophysical/Biomedical Research 


» Electrophysical and Electromechanical 
System Design 


* Audio System Measurement and Analysis 
e Manufacturing Test and Quality Control 

* Power Supply and Power-related Design 
* Product Service and Maintenance 


mm 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog, 


сє 


бр БОЗ Been mr рони» 


Toernee registered facilities. 


Product(s) complies with IEEE Standard 
B 488.1-1987, and with Tektronix Standard 


ТЕЕЕ-488 
Codes and Formats. 


ix TDS 460A > 
ae E 


The TDS 460A 400 MHz, four channel, Personal Lab Scope. 


TDS 400A Personal Lab 
Oscilloscopes 

For professionals who demand high precision 
and fidelity from their measurements, the 
TDS 400A Personal Lab Scopes combine 
excellent performance and broad feature set, 
all at affordable prices. A choice of 2 and 4 
channel models ranging from 200 MHz to 
400 MHz with a 100MS/s sample rate on all 
channels makes the TDS 400A Series a wor- 


thy fit for a variety of demanding applications. 


The highly featured, portable, and easy to 
use TDS420A, 430A and 460A personal lab 
scopes are ideal for simple to complex 
applications, including electro-mechanical 
research and analysis, power 
electronics/power supply design, bio-physi- 
cal research and analysis, digital and analog 
design. With its standard video trigger capa- 
bility, the scopes are ideal instruments for 
measuring video signals including NTSC, 
PAL and SECAM. 


The TDS 400A Series uses the renowned 
TDS Graphical User Interface which offers 
intuitive icon-based menus along with help 
text, making scope operation extremely 
simple. Knobs and buttons allow easy selec- 
tion of commonly used scope functions. The 
standard floppy disk drive makes the saving 
of screen images or data to a disk simple. 
The disk can then be inserted into your PC 
for importing to desktop publishing or 
spreadsheet programs. 


Characteristics 


SIGNAL ACQUISITION SYSTEM 

Bandwidth — 200 MHz (TDS 420A), 400 MHz 
(TDS 430A, TDS 460A). 

Channels — 4 (2 on TDS 4304). 

Sample Rate — 100 MS/s on all channels. 
Sensitivity - 1 mV to 10 V/div 

(with calibrated fine adjust). 

Position Range — +5 Divisions. 

Offset Range - «1 V from 1 mV/div to 

99.5 mV/div; +10 V from 100 mV to 995 
mV/div; +100 V from 1 V/div to 10 V/div. 

DC Gain Accuracy - +1.5%. 

Vertical Resolution — 8-Bits (256 levels over 
10.24 vertical divisions). 

Analog Bandwidth Selections — 20 MHz, 
100 MHz, and full. 

Input Coupling - AC, DC or GND. 


Input Impedance Selections — 
1 MQ in parallel with 15 pF, or 50 O 
(AC and DC coupling). 


Maximum Input Voltage - 300 V CAT II 
+400 Vpeak. Derate at 20 dB/decade above 
1 MHz. 1 MQ or GND coupled. 

Channel Isolation - >100:1 at 100 MHz for 
any two channels. 

AC Coupled Low Frequency Limit - «10 Hz 
when AC 1 MQ coupled. <200 kHz when AC 
50 Q coupled. 

ACQUISITION MODES 

Peak Detect — High frequency and random 
glitch capture. Captures glitches of 10 ns 
using acquisition hardware at all real-time 
sampling rates. 


Sample - Sample data only. 
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Envelope — Max/min values acquired over 
one or more acquisitions, selectable from 
2 to 2000, infinite. 


Average – Waveform averages selectable 
from 2 to 10,000. 


Hi-Res — Vertical resolution improvement 
and noise reduction on low-frequency sig- 
nals, e.g. 12-Bits at 10 ms/div and slower. 
Enhanced vertical resolution (>12-Bits) for 
noise reduction, on low frequency signals. 
Make precise low-level signal measurements 
(up to 5 pV) with differential amplifier 
(ADA400A). 

TIME BASE SYSTEM 

Time Bases — Main, Delayed. 
Time/Division Range - 1 ns to 20 s/div. 
Time Base Accuracy — 0.015% over any 
interval 21 ms. 

Record Length (real time and equivalent 
time) - Sample points per channel: 500 to 
30,000. Opt. XL offers 120,000 points. 
Pre-Trigger Position — Selectable from 0 to 
100% of record. 


TRIGGERING SYSTEM 
Triggers – Main, Delayed. 


Main Trigger Modes — Auto, Normal, Single 
Sequence. 


Delayed Trigger — Delayed by time or events. 


Time Delay Range — 0 ns to 20 s. 


Events Delay Range — 2 to 10,000,000 
events. 


External Rear Input — >1.5 kQ; Max input 
voltage is +6 V (DC + AC peak). 


Video Trigger Types — NTSC, PAL, SECAM, 
and Custom; TV Field, field 2 or both, Any 

line within a field. Line Rates - 10 kHz to 64 
kHz, interlaced, non-interlaced, composite. 


Video Trigger Sensitivity — 

0.6 divisions of composite SYNC will achieve 
a stable display. 

DISPLAY 

Waveform Style — Dots or vectors. Infinite 
and variable persistence from 250 ms to 10 s. 
Gray Scaling — With variable persistence 
selected, waveform points gradually decay 
through 16 levels of intensity, providing 
"z-axis" information about rapidly changing 
waveforms. 

Update Rate - 

200 ea. 500 point waveforms per sec with 
infinite persistence mode selected. 
Graticules — Full, grid, cross hair, frame. 
Format — YT and XY. 
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TDS 400 


Vertical Resolution Enhancements 
with Hi-Res aquisition mode 


3 
& 


= N 
Time Base Setting-Seconds/Div 


Theoretically achievable resolution with TDS 400A Hi-Res Mode. 


VGA Out – Drives VGA display monitors. 


Z00M 

The zoom feature allows waveforms to be 
expanded, compressed and positioned in 
both vertical and horizontal axes. Allows 
precise comparison and study of fine wave- 
form detail without affecting ongoing acqui- 
sitions. When used with Hi-Res or Average 
acquisition modes, Zoom provides an effec- 
tive vertical dynamic range of 1000 divisions 
or 100 screens. 


MEASUREMENT SYSTEM 
Automatic waveform measurements — 


Period .. .. Frequency 
Hxc А ши 

+ Width -— Width c 
Maximum _ Minimum | 
Rise EN E 
Peak to Peak Amplitude _ 
* Duty cycle. „Ошу cycle | 

* Overshoot — Overshoot 
Propagation delay X Burst Width — 
Mean UycleMean —— 
RMS — Cycle RMS _ 
Ава yele Area 
Phase = 


Continuous update of up to four measure- 
ments on any combination of waveforms. 
Thresholds — 

Settable in percentage or voltage. 

Gated - Any region of the record may be iso- 
lated for measurement using vertical bars. 
Snapshot — Performs all measurements on 


any one waveform showing results from one 
instant in time. 


Cursor Measurements — Absolute, Delta, 
Volts, Time, Frequency. 


Cursor Types - Horizontal bars (volts); 
Vertical bars (time); paired; operated 
independently or in tracking mode. 


WAVEFORM PROCESSING 
Waveform Functions — Interpolate-selectable 
sin(x)/x or linear, Average, Envelope. 


Advanced Waveform Functions — FFT, 
Integration, Differentiation (optional). 
Arithmetic Operators - Add, Subtract, 
Multiply, Invert. 

Autosetup - Single button, automatic setup 
on selected input signal for vertical, horizon- 
tal and trigger systems. 

Waveform Limit Testing - Compares incom- 
ing waveform to a reference waveform’s 
upper and lower limits. 

COMPUTER INTERFACE 

GPIB (IEEE 488.2) Programmability — Full 
talk/listen modes. Control of all modes, 
settings, and measurements. 
HARDCOPY/DESKTOP PUBLISHING 

Printer — HP ThinkJet, Epson, PostScript, 
Interleaf, DeskJet, LaserJet, TIFF, PCX, BMP 
(Microsoft Windows). 

Plotter - HPGL. 

Interface — GPIB standard. 

Optional Hardcopy Interface — Centronics 
Type and RS-232 (option XL). 

Available Printer Pack - 4 in. thermal 
printer and storage pouch (TDS4F5P). 
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STORAGE 

Waveforms — 30,000 waveform points of 
non-volatile storage, 120,000 points optional 
(Option XL). 


Floppy Drive — 3.5 in. 1.44 MB or 720 KB 
DOS compatible (store waveforms, screen 
data, and setups)*! 


Setups - 10 front-panel setups. 
CRT 


Type - 7 in. diagonal, magnetic deflection. 
Horizontal raster-scan. P31 green phosphor. 


Resolution — 640 horizontal by 480 vertical 
displayed pixels. 

POWER REQUIREMENTS 

Line Voltage Range — 90 to 250 V RMS. 
Line Frequency - 48 to 440 Hz. 

Power Consumption — 240 W max. 


ENVIRONMENTAL AND SAFETY 

Temperature — 

Operating: 0°C to +50°C. Non-operating: 
—40°С to +75°C. 

Humidity — Operating and non-operating: Up 
to 95% relative humidity at or below +40°C; to 
75% relative humidity from +41°C to +50°C. 


Altitude — 
Operating: 15,000 ft. 
Non-operating: 40,000 ft. 


Electromagnetic Compatibility — Meets 
MIL-STD-461C, CE-03, Part 4, Curve # 1, 
RE-02, Part 7; meets VDE 0871, Category B, 
FCC rules and regulations, Part 15, Subpart 
J, Class A. 


Safety - Listed UL 3111-1, certified to 
CAN/CSA - C22.2 No. 1010.1. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height — MM UMEN 
wace. pouch — 177 75 
Width | 362 14.25 
Depth w/front 491 19.25 
cover installed —  — ^ ^. Mp 
Depth w/handle 576 22.2 
extended esteso ОРЕН И 
Weight kg Ibs. 
Net approximately | 91. 225 
Shipping approximately 12.5 32 


*! Waveforms can be stored to file in MathCAD 
and Spreadsheet (Excel, Lotus 1-2-3) formats for 
analysis. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TDS 430A 

Two-Channel, 400 MHz Digitizing Oscilloscope. 
TDS 420A 

Four-Channel, 200 MHz Digitizing Oscilloscope. 
TDS 460A 

Four-Channel, 400 MHz Digitizing Oscilloscope. 
All include: 1 Probe Per Channel (P6138A 10X 
Passive Probes); Video Trigger; Reference Manual 
(070-8035-03); User Manual (070-8034-03); 
Performance Verification Document (070-8721- 
02); U.S. Power Cord (161-0230-01). 
INSTRUMENT OPTIONS 

Opt. XL - 120,000 Point Record Length; RS-232 
and Centronics Hardcopy Interfaces; Extended 
Waveform Math: FFT; Integration, Differentiation; 
Front Cover and Accessories Pouch. 

Opt. 1R - Rack Mount. 

Opt. 01 – NIST, MIL-STD-45662A and 150 9000 
Calibration Data Report. 

Opt. J2 - 2 year Post Warranty Repair. 

Opt. J5 — 5 year Calibration Services. 

PROBES - See page 504. 

Differential Probes — 

400 MHz, 30 dB CMRR. Order P6246. 

High Voltage Probes - 

2.5 kV, 25 MHz, 2.75 pF/10M, 100X. Order P5100. 
20 kV, 75 MHz, 3pF/100M, 1000X, 3.1 m. Order 
P6015A. 

High Voltage Differential Probes — 

Up to 1300 V, 25 MHz. Order P5200. 

Up to 1300 V, 100 MHz. Order P5205. 

Up to 5600 V, 50 MHz.order P5210 

Passive Probe їх - Order P6101B. 

Passive Probe - 10X. Order P6138A. 

FET Probe - Order P6205. 

SMT Probe - Order P6562A. 


TTL Logic Probe — Order P6408. 


Optical Converters — 
500nm to 950nm. Order P6701B. 
1100 nm to 1700nm. Order P6703B. 


DC/AC Current Probe System — Order AM 5035. 


Analog Differential Amplifier — 10 uV sensitivity. 
Order ADA400A. 


Current Measurement Capability - Order TDS 
400A and AM 5035. 


RECOMMENDED ACCESSORIES — Also see page 500. 
Scope Cart - Order K212. 

Rackmount Kit - Order 016-1166-00. 

Soft-sided Carrying Case - Order 016-1158-01. 
Transit Case - Order 016-1157-00. 


Optional Printer Pack — 4 in. thermal printer and 
storage pouch. Order TDS4F5P. 


Programmer's Manual - Order 070-9876-00. 
Service Manual — Order 070-9703-04. 

Video Clamp - Order 013-0278-00. 

SOFTWARE 

WSTRO - WaveStar™ software for oscilloscopes. 


Windows 95/NT application for waveform capture, 
analysis, documentation and control from your PC. 


WSTROU — Upgrade from WSTR31 to WSTRO. 
WSTR31 — WaveStar software for Windows 3.1. 


WSTR31U — Upgrade from DocuWave( software 
to WSTR31. 


LVWIN95 — LabVIEW® for Windows 95. 
LWCVI95 — LabWindows/CVI for Windows 95. 
CABLES 


GPIB - 
1 meter. Order 012-0991-01. 


2 meters. Order 012-0991-00. 


INTERNATIONAL POWER OPTIONS 
Opt. A1 — Universal Euro 220 V, 50 Hz. 


Opt. A2 - UK 240 V, 50 Hz. 

Opt. АЗ — Australian 240 V, 50 Hz. 

Opt. А4 - North American 240 V, 60 Hz. 

Opt. A5 - Switzerland 220 V, 50 Hz. 

International power options required on instru- 
ments and selected accessories for operation out- 
side U.S. For operation outside U.S., specify A1-A5 
power options. See General Customer Information 
Section for description. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 

Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. R5 - Repair warranty extended to cover 

five years. 

See page 643 for further information. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 
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gecewwowaameon registered facilities. 
G Product(s) complies with IEEE Standard 
| PIB 488.1-1987, and with Tektronix Standard 
IEEE-488 
Codes and Formats. 
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sw 
laf Features 


ADA400A DIFFERENTIAL PREAMPLIFIER 

e 10 uV Sensitivity (with 12-Bits Resolution 
in Hi-Res Mode) 

e Input В = 1 MQ or Selectable for co 

* CMRR: DC - 10 kHz, 100 dB (100,000:1); 
100 kHz: 90 dB (31,000:1) 


P5200 FLOATING MEASUREMENTS 

* Maximum Differential Input Voltage: 1300 V 

* Input R = 4 MQ Each Input 

* CMRR: DC: 60 dB (1,000:1); 1 MHz: 40 dB 
(100:1) 

• Safety: UL 1244, CSA C222, IEC 1010 

* No More Floating Your Scope 

* Safe for User and DUT 


AM 503S CURRENT MEASUREMENT SYSTEM 

* DC to 50 MHz (20 A Continuous/100 A 
Peak) with A6302 Probe 

* DC to 15 MHz (100 A Continuous/500 A 
Peak) with A6303 Probe 

* DC to 2 MHz (500 A Continuous) with 
A6304XL Probe 


Applications 


BIOPHYSICAL/BIOMEDICAL 
ADA400A Differential Preamplifier 
* Medical/Biophysical Research 

* Mechanical Analysis 

* Medical Equipment Design 

* Audio Design 


DIFFERENTIAL INPUT 

P5200 High Voltage Floating Measurements 
* Switching Power Supply Design 

* Control System Design 

* Electric Vehicle Design 

* Motor Drive Design 

CURRENT MEASUREMENT SYSTEMS 

* Broad Range of Current Measurements 

* AC/DC Current 


——M—ááà 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


cE 


= Tektronix measurement products 
tw 
ISO 9001 are manufactured in ISO 
Ф хел ware registered facilities. 
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The TDS 400A and ADA400A Analog 
Differential Amplifier enable microvolt signal 
measurements (10 V/div sensitivity) in noisy 
environments. This combination is well suited 
for bioscience and mechanical research 
applications. (See page 564 for details.) 


наш... : 
TDS 400A with AM503S 


The TDS 400A Digitizing Oscilloscopes and AM 503S Current Probe System. 


/ В E У 
~ AMD 


The TDS 400A and P5200 high voltage 
differential probe combination ensures safe 
floating measurements up to 1300 V. This 
combination eliminates the dangerous 
practice of floating an oscilloscope when 
making certain high voltage measurements. 
(See page 566 for details.) 


P5200 


The АМ 5035 and TDS 400A combination are well suited for measuring currents in 


switching supplies. 


Digital Real-Time " Oscilloscopes 
TDS 340A * TDS 360 * TDS 380 


Pi 
laf Features 


• 100 MHz, 200 MHz, 400 MHz Bandwidths 


* 500 MS/s, 1 GS/s, 2 GS/s Sampling Rates 
* Two Input Channels 

* Built-In 3.5 in. Floppy Disk Drive 
» 2 mV/div to 10 V/div 

* AutoSetup 

* Accumulate Display Modes 

• 2% Vertical Accuracy 

* 1 K Record Length 

* Roll Mode 

* 21 Automatic Measurements 

* FFT Analysis 


* 10 ns Peak Detect for High-speed 
Glitch Capture 

* Option 14 for GPIB, RS-232-C 
Programmability, Parallel Printer 
Interface, & VGA Monitor Output 


Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 


AA See Tektronix on the World Wide Web: 
МУИМ hitp://www.tek.com 


Product(s) complies with IEEE Standard 
GPIB 488.1-1987, RS-232-C, and with Tektronix 
Standard Codes and Formats. 


are manufactured in ISO 
Tomen ne registered facilities. 


=> Tektronix measurement products 
gg 509001 


TDS 300 Series 


Tektronix Digital Real-Time 


With the TDS 300 Series, Tektronix redefines 
the low-cost digital oscilloscope. No other 
digital scope offers as much bandwidth and 
sample rate for the price. By simultaneously 
sampling at up to five times their bandwidth 
on both channels, the TDS 300 Series 
assures you of true acquisitions, minimizing 
aliasing or other digital sampling effects. 
Unlike other DSOs, the TDS 300 Series easily 
gathers enough samples to display wave- 
forms accurately at their full bandwidth. 
These are the only scopes in their class to 
reliably acquire high speed transient or sin- 
gle-shot events to their full bandwidth. 


Many low-cost DSOs offer only dot displays, 
which can be hard to interpret, especially for 
those accustomed to analog oscilloscopes. 
The TDS 300 Series has Dot, Dot 
Accumulate, Vector, and Vector Accumulate 
displays. The Accumulate display modes 
gather multiple waveforms for a user-defined 
time (500 ms to ©), after which the screen is 
erased. Vector Accumulate mode uses bright 
vectors to superimpose the current acquisi- 
tion over the accumulated waveforms. The 


display is erased at the user-defined time or 
when the acquisition setting is changed. 
These modes are useful for doing worst case 
analysis or signal monitoring. Long term 
monitoring is easily accomplished by setting 
the erase time to infinity. 


OVERSAMPLING MINIMIZES ALIASING 

All of the TDS 300 scopes sample at five 
times their bandwidth, assuring users of 
accurate real-time acquisition up to the full 
bandwidth of the scope, even for single-shot 
events. This is well beyond the theoretical 
two samples per period necessary for a DSO 
to acquire a true signal. If a DSO cannot 
sample at least twice as fast as the highest 
frequency component, aliasing occurs and 
the scope displays a waveform with a lower 
frequency than that of the actual input signal. 
The TDS 300 Series’ high degree of over- 
sampling not only minimizes aliasing, it also 
provides a higher resolution waveform. 
ACQUISITION POWER 

With edge triggering and basic video trigger- 
ing as standard features, the TDS 300 Series 
can capture the waveforms that designers 
and service technicians must see. 


Oscilloscopes*89 


Digital Real-Time?" Oscilloscopes 
TDS 340A * TDS 360 * TDS 380 


In addition to 21 automatic waveform mea- 
surements, these scopes have four acquisi- 
tion modes. Sample mode provides real-time 
sampling at the highest throughput rate. At 
slower sweep speeds, Peak Detect indicates 
if there is higher frequency information 
buried in a waveform, warning the user to 
increase the sweep speed to avoid aliasing. 
Envelope mode, by including the highest and 
lowest points over many acquisitions, shows 
variations in the signal over time. From sev- 
eral acquisitions, Average mode calculates an 
average value for each waveform point, 
reducing apparent noise in repetitive signals. 


ANALOG SIMPLICITY, DIGITAL PRODUCTIVITY 
By balancing the use of on-screen menus 
with dedicated buttons and knobs, the user- 
friendly TDS interface retains traditional ana- 
log simplicity yet gives quick access to the 
wide range of digital functions. Frequently 
used functions, like position and trigger level, 
are controlled directly with buttons and 
knobs; secondary functions are menu-driven, 
eliminating the profusion of buttons found 
on most low-cost scopes. 


The modern graphical user interface dramati- 
cally reduces learning time, appealing to 
users regardless of their digital scope experi- 
ence. The interface simplifies scope operation 
without limiting the instrument's capabilities. 


3.5 IN. FLOPPY DISK DRIVE 

All three models include a 3.5 inch, DOS- 
compatible floppy disk drive. Simply save 
screen images or data to disk, then insert the 
disk into your PC for importing to desktop 
publishing or spread sheet programs. 


ADVANCED MATH SIGNAL PROCESSING/FFT 
Waveform functions are extended through 
the addition of "live" FFT analysis of wave- 
forms. This added function makes the TDS 
300 Series ideal for research and analysis 
applications, such as power supply design 
and mechanical analysis where power line 
harmonic distortion and resonance are criti- 
cal measurements. 


COMMUNICATIONS AND PRINTING 

Option 14, the communications option, 
includes GPIB and RS-232-C interfaces, VGA 
monitor output, and a Centronics-type paral- 
lel printer port. With this option one can 
control the scope from a remote computer 
for automated testing or waveform and 
measurement data exchange. 
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Interleaf (.img), TIF, PCX, BMP, and EPS file 
formats allow screen captures to be placed 
directly into desktop published documents. 
Or, at the push of a button, the scope display 
can be output directly to a variety of 
compatible printers. 

For service, education, and design work, the 
TDS 300 Series is without peer among low- 
cost DSOs. 


WaveStar™ SOFTWARE 

The new WaveStar™ Software is a 
Windows95/NT™ application bringing 
Tektronix oscilloscope measurement infor- 
mation to your PC desktop. WaveStar's 
familiar Windows 95/NT features, such as 
drag and drop, provide the user a quick and 
simple means for inserting important instru- 
ment information into other Microsoft 
Office™ or Windows™ compatible applica- 
tions. WaveStar software allows users to 
easily capture, analyze, and record instru- 
ment data, as well as professionally create, 
save, and print documents. WaveStar also 
enables remote access and control of multi- 
ple Tektronix instruments from a PC, without 
the need for programming. 

WaveStar FOR OSCILLOSCOPES (WSTRO) 
CHARACTERISTICS 


Instrument Interface Support - GPIB or RS- 
232 interfaces with Full Talk-Listen modes 


Windows Clipboard - Drag and Drop, or 
copy/paste through Windows common clip- 
board, to compatible Microsoft Office 
Applications 


Printer Plotter Support - Uses standard 
Windows printer drivers 


Waveform Export Format — Microsoft® 
Excel 6.0 compatible 


COMPUTER CONFIGURATION 
Requirements: 

Туре - ІВМ PC-Compatible 
Operating systems - Win95 or Win NT 
CD ROM Drive — 4X or better 
Monitor — Super VGA 
Recommendations: 

Processor — Pentium, 100 MHz 
RAM - 16M 

Instrument Interface Card - 

GPIB: National Instruments IEEE-488 
Interface Card 

RS-232: One free RS-232 port 


Ethernet 10 Base T interface Card (Inquire 
about А0007, GPIB to LAN adapter) 


Characteristics 


SIGNAL ACQUISITION SYSTEM 
Bandwidth — 

TDS 340A: 100 MHz. 

TDS 360: 200 MHz. 

TDS 380: 400 MHz. 

Sample Rate - 

TDS 340A: 500 MS/s on each channel. 
TDS 360: 1 GS/s on each channel. 
TDS 380: 2 GS/s on each channel. 
Channels — Two identical channels, each 
with invert function. 

Sensitivity - 2 mV to 10 V/div 

(with calibrated fine adjust). 

Position Range — +5 divisions. 


Calibrated Offset Ranges — 

Volts/Div Setting Offset Range 

2-995 mV/div || +1 У 

100 — 995 mV/div | +10V 
100V 


ado MON M 
DC Gain Accuracy - +2%. 

Vertical Resolution — 8-Bits (256 levels over 
10.24 vertical divisions). 

ACQUISITION MODES - 

Sample, Envelope, Average 


Peak Detect — High frequency and random 
glitch capture; Captures glitches as narrow 
as 10 ns using acquisition hardware at all 
time/div settings between 25 us/div and 

5 s/div (inclusive). 

TIME BASE SYSTEM (MAIN AND DELAYED) 
Time/Division Range — 

TDS 340A: 5 ns to 5 s/div. 

TDS 360: 2.5 ns to 5 s/div. 

TDS 380: 1 ns to 5 s/div. 


Record Length — 1000 sample points per 
channel. 


Horizontal Accuracy - + 0.01%. 


Roll Mode — 0.1 s/div and slower when Auto 
Trigger Mode is selected. 


TRIGGERING SYSTEM (MAIN ONLY) 
Trigger Types - Edge, Video. 


Trigger Modes — Auto, Normal. 
Trigger Inputs — CH1, CH2, Line, External. 
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Video -Type Trigger Formats and Field PHYSICAL CHARACTERISTICS 


Rates — Triggers on Field 1, Field 2, Any Field Portable Rackmount 
(noninterlaced systems), or Lines; from Dimensions = in. рен in. 
Sync-negative composite video. Triggers on : 
broadcast standard NTSC, PAL, or SECAM E ER MEE s pus з = Tas 18 
video and other interlaced and noninterlaced eight w/ pouch 57 Ве... НИИ. Ак EUM TENE nba on 
video with horizontal line rates from 15 to w/o pouch | 65 _ LONE Ж io КЕ 
65 kHz (in 5 ranges) and field rates from Depth (standalone) | .—. 472. 166, 0m Me sU 18.6 
50 to 60 Hz. w/froncovr — .— 490 . 193 conor 

/ handle(s) 564 222 518 20.4 
DISPLAY al —— 2 NEN MEE 9 m 
Sin(x)/x Interpolation. Weight kg 105. kg Ibs. 
Vector - Connects sample points to displa CES = SRI ны ош 
ИНЕ ULT AN isplay ^ Domestic Shipping 13.1 29 14.41 32" 
Dots - Displays sample points only. See TUE 
Vector Accumulate Mode – Accumulates WAVEFORM PROCESSING HARD COPY CAPABILITY 
waveform points over a pre-set period of Arithmetic Operators — Add, subtract, Graphics File Formats - Interleaf (.img), TIF, 
time (500 ms to <=) and superimposes the multiply. PCX (PC Paintbrush), BMP (Microsoft 


current waveform with bright vectors. 


Dot Accumulate Mode — Accumulates 
waveform points over a pre-set period of 
time (500 ms to оо). 


Format — YT and XY. 


AUTOMATIC MEASUREMENTS 
Period 
Frequency 
4Width 
-Width 

Rise Time 
Fall Time 
«Duty Cycle 
-Duty Cycle 
+Overshoot 
-Overshoot 
High 

Low 

Max 

Min 

Pk-Pk 
Amplitude 
Mean 

Cycle Mean 
RMS 

Cycle RMS 
Burst Width 


CURSORS 

Types — Horizontal bars, vertical bars, paired 
(volts @ time). 

Measurements — Absolute volts, ^ volts, 
time, and frequency. 


AutoSetup - Single button automatic setup 
on selected input signal for vertical, horizon- 
tal, and trigger systems. 


FFT Analysis — A mixed radix FFT routine is 
applied to the time domain waveforms to ana- 
lyze frequency content. A Hanning Window is 
always applied to the acquired signal. The 
display uses dBVRMS vertical scaling. 


NON-VOLATILE STORAGE 

Waveforms — Two 1000 point 

reference waveforms. 

Setups — 10 front panel setups. 

Floppy Drive - 3.5 in., 1.44 MB or 720 К 
DOS-compatible; PC formats: .BMP, .TIF, 
.PCX, .EPS; spreadsheet formats: Excel, 
Lotus123, and MathCAD for mathematical 
modeling and analysis. 

OPTION 14: 1/0 INTERFACE 

GPIB (IEEE —488.2) Programmability — Full 
talk/listen modes; Control of all modes, set- 
tings, and measurements. 

RS-232-C Interface Programmability — 
Full talk/listen modes; Control of all modes, 
settings, and measurements. Baud Rate up 
to 38,400. 9-Pin, DTE. 

VGA - Monitor output for direct display on 
large VGA-equipped monitors. 


Hardcopy Port — Centronics-type parallel, 
RS-232-C, or GPIB. 


DC Power for Printer 
Programmer Manual — (070-9442-00). 


Windows), and Encapsulated PostScript (EPS). 
Printer Formats — Thinkjet, Deskjet, Laserjet, 
Epson (9- & 24-Pin), Seiko ОРО 411/11, 

DPU 412, DPU 414. 

Available Printer Packs - 4 in. thermal 
printer and storage pack (TDS4F5P). 
MECHANICAL 


Cooling Method — Forced air circulation with 
no air filter. 

ENVIRONMENTAL AND SAFETY 

Temperature — —10? to +55°C (operating); 
—51°С to +71°C (non-operating). 

Humidity — Up to 95% RH at or below 
+40°C; up to 75% RH from 41°C to 55°C 
(operating and non-operating). 

Altitude — To 15,000 ft/4,570 m (operating); 
to 40,000 ft/12,190 m (non-operating). 
Electromagnetic Emissions — Meets 
EN50081-1; VFG 0243; FCC Rules and Regs, 
47 CFR, Part 15, Subpart B, Class A. 


Safety — UL 3111-1 Listed, EN61010 
Certified CAN/CSA C-22.2 No. 1010.1-92. 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TDS 340A/TDS 360/TDS 380 
Digital Real-Time™ Oscilloscopes 


Includes: Two each P6109B 10X Passive Probes 
(TDS 340A), Two each P6111B 10X Passive Probes 
(TDS 360), Two each P6114B 10X Passive Probes 
(TDS 380), User Manual (070-9459-00), Reference 
(070-9434-00), U.S. Power Cord (161-0230-01), 
NIST Certificate of Traceable Calibration. 


MEASUREMENT SERVICE OPTIONS 


Tektronix CAL and REP Service programs allow 
you to pre-purchase genuine Return to Tektronix 
Services — ask your Distributor for details. 


RECOMMENDED ACCESSORIES 

Also see page 500. 

Cart - K212. 

TDS4F5P Printer Pack — with Thermal Printer. 
Soft -Sided Carrying Case — Order 016-1158-01. 


Deluxe Transit Case — w/ Retractable 
Wheels/Handle. Order 016-1157-00. 


Carrying Case - Order 016-0792-01. 
Front Cover — Order 200-3232-01. 
Accessories Pouch - Order 016-1159-00. 
Rackmount Kit - Order 016-1166-00. 
Opt. 14 - TD3F14A Field Upgrade Kit. 
INSTRUMENT OPTIONS 

Opt. 14 - 1/0 Interface. 


SOFTWARE 

WSTRO — WaveStar™ software for oscilloscopes. 
Windows 95/NT application for waveform capture, 
analysis, documentation and control from your PC. 
WSTROU — Upgrade from WSTR31 to WSTRO. 
WSTR31 — WaveStar software for Windows 3.1. 
WSTR31U – Upgrade from DocuWave® software 
to WSTR31. 
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РВОВЕЅ 
P5100 - 100X High Voltage Passive Probe. 


P5200 — High Voltage Differential Probe. 

P6101B — 1X Passive Voltage Probe (15 MHz). 
P6109B - 10X Passive Voltage Probe (100 MHz). 
P6111B - 10X Passive Voltage Probe (200 MHz). 
P6114B - 10X Passive Voltage Probe (400 MHz). 


P6129B - 1X/10X Switchable Passive Voltage 
Probe (100 MHz). 


P6243S - Active FET Probing System (1 GHz). 
P6408 – Word Recognizer/Trigger Probe. 


AM503S – DC/AC 100 MHz Current Probe System. 


P6561A - SMD Small Geometry Probe. 
ACCESSORY CABLES 

GPIB, 1 m (3.3 ft.) — Order 012-0991-01. 
GPIB, 2 m (6.6 ft.) - Order 012-0991-00. 
RS-232 - 

9-Pin female to 9-Pin female connectors, null 
modem, 76 inch (for AT style computers) 
Order 012-1379-00, 

9-Pin female to 25-Pin male connectors, 15 ft. 
(for modems) (012-1241-00). 


Centronics - 25-Pin male to 36-Pin Centronics, 
2.4 meter (8 ft.) (for parallel printer interfaces) 
(012-1214-00). 

НЕСФУБА video cable*! — Order 73893029. 
INTERNATIONAL POWER PLUG OPTIONS 

Opt. A1 - Universal Euro 220 V, 50 Hz. 

Opt. A2 — United Kingdom 240 V, 50 Hz. 

Opt. A3 - Australia 240 V, 50 Hz. 

Opt. A4 - North America 240 V, 60 Hz. 

Opt. A5 - Switzerland 220 V, 50 Hz. 


INTERNATIONAL USER MANUALS 

Opt. STD - English (070-9459-03). 

Opt. L1 – French (070-9431-03). 

Opt. L3 - German (070-9432-03). 

Opt. 14 - Spanish (070-9433-03). 

Opt. L5 - Japanese (070-9440-03). 

Opt. L7 - Simple Chinese (070-9437-03). 

Opt. L8 - Traditional Chinese (070-9438-03). 
Opt. L9 – Korean (070-9439-03). 

REFERENCE MANUAL 

English (070-9434-01). 

Simple Chinese (070-9441-01). 

TEKTRONIX MEASUREMENT SERVICE 

Tektronix CAL and REP Service programs allow 
you to pre-purchase genuine Return to Tektronix 
Services — ask your Distributor for details. 
WARRANTY INFORMATION 

Three year warranty covering all labor and parts, 
excluding probes. 

*1 Use an appropriate adapter when other than 
a 9-Pin monitor connection is needed. Not avail- 
able from Tektronix. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


ТУ See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 
GPIB 
IEEE-488 


2 Tektronix measurement products 
5 
4 150 9001 are manufactured іп ISO 
icseresmewowa registered facilities. 


Product(s) complies with IEEE Standard 
488.1-1987, RS-232-C, and with Tektronix 
Standard Codes and Formats. 
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и 

x Features 

* 60 MHz or 100 MHz 

* 1 GS/s Sample Rate 

* Dual Timebase 

* Autoset 

* Waveform and Setup Memories 
* Automatic Measurements 

* Multi-Language User Interface 


* Optional Modules for RS-232, GPIB, 
Hardcopy, FFT, and Additional 
Measurements 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


me See Tektronix on the World Wide Web: 
NIMM. hittp://www.tek.com 


Product(s) complies with IEEE Standard 
GPIB 488.1-1987, RS-232-C, and with Tektronix 
Standard Codes and Formats. 


=. Tektronix measurement products 
«є ISO 9001 pos кон te in ISO = 


gxcemwmewwowanons registered facilities. 


TDS 220 


Digital Technology at an 
Analog Price 


Tektronix, the worldwide leader in oscillo- 
scope technology, offers breakthrough digital 
real-time advantages at low-cost analog 
oscilloscope prices. The 60 MHz TDS 210 
and 100 MHz TDS 220 Digital Real-Time" 
Oscilloscopes are an unbeatable value for 
performance, reliability, and affordability. 
Fast, error free measurements, low cost, and 
a familiar user interface encourage analog 
users to move to digital oscilloscopes. 


DIGITAL REAL-TIME PERFORMANCE 

No other digital oscilloscope offers as much 
bandwidth and sample rate for the price. By 
sampling at 10 and 16 times their band- 
widths on both channels, the TDS 200 Series 
oscilloscopes provide accurate real-time 
acquisition up to their full bandwidth. 


Digital storage technology supports features 
not available on analog oscilloscopes, includ- 
ing automatic measurements, peak detect, 
storage of two reference waveforms and five 
instrument setups, and autoset. Peak detect 
and high sample rates minimize aliasing 
while capturing waveform details that remain 
unseen on analog oscilloscopes. 


EXTENSION MODULES 

Three productivity enhancing modules are 
available with capabilities not possible on 
analog oscilloscopes. The Hardcopy Extension 
Module allows printing of screen shots via a 
Centronics-type parallel port. The Communi- 
cations Extension Module provides the same 
printer port plus RS-232 and GPIB program- 
mability. The Measurement Extension Module 
combines the features of the Communications 


Module plus Fast Fourier Transform (FFT) 
analysis and four additional measurements. 


EASY TO USE 

The user interface is similar to that of an ana- 
log oscilloscope, but with improvements that 
reduce learning time and increase efficiency. 
Knobs and buttons are grouped by function 
and provide direct access to controls. 
Readouts or menus are displayed on-screen 
at all times, allowing users to more quickly 
and accurately determine instrument settings. 
The display responds quickly to control 
adjustments and has a fast update rate. 


The reliable, backlit liquid crystal display per- 
mits the instrument to be only 4.75 in. (12 cm) 
from front to back, while lightweight, rugged 
construction allows for portability. A built-in 
security loop helps prevent theft. 


Both models have a multi-language user 
interface. Menus and help text are provided 
in a user-selectable language: English, 
Spanish, French, German, Italian, 
Portuguese, Korean, Japanese, Traditional 
Chinese, or Simplified Chinese. 


FROM ANALOG TO DIGITAL 

The TDS 210 and TDS 220 oscilloscopes are 
designed for people who need the low cost 
and facility of analog oscilloscopes but want 
the capabilities made possible by digital tech- 
nology. If an inexpensive yet high perfor- 
mance oscilloscope is needed for the pro- 
duction line, bench, or training lab for users 
who are considering changing from analog to 
digital, a TDS 200 Series Digital Real-Time 
Oscilloscope is the best choice. 
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Characteristics 


SIGNAL ACQUISITION SYSTEM 
Bandwidth — 

TDS 210: 60 MHz. 

TDS 220: 100 MHz. 


Sample Rate - 
1 GS/s on each channel. 


Channels - 
2 identical channels plus external trigger. 


Sensitivity (with calibrated fine 
adjustment) — 

10 mV to 5 V/div at full bandwidth; 2 mV 
to 5 V/div at 20 MHz. 


Vertical Zoom - 
Vertically expand or compress a live or 
stopped waveform. 


CALIBRATED POSITION RANGE 


Volts/Div Setting Offset Range 
2 mV to 200 mV/div "e 
2200 mV to 5 V/div +50 V 


DC Gain Accuracy > * 3%. 

Vertical Resolution — 

8 bits (256 levels over 10.24 vertical divisions). 
AUTOMATIC MEASUREMENTS 


Period, Frequency, Cycle RMS, Mean, Peak 
to Peak. 


ACQUISITION MODES 

Sample, Average, Peak Detect — High fre- 
quency and random glitch capture; captures 
glitches as narrow as 10 ns using acquisition 
hardware at all time/div settings between 

5 us/div and 5 s/div. 


TIME BASE SYSTEM (MAIN AND WINDOW) 
Horizontal Zoom — Horizontally expand or 
compress a live or stopped waveform. 


Time/Division Range — 5 ns to 5 s/div. 


Record Length — 2500 sample points 
per channel. 


Horizontal Accuracy — + 0.01%. 


NON-VOLATILE STORAGE 
Waveforms — Two 2500 point 
reference waveforms. 


Setups — 5 front panel setups. 


TRIGGERING SYSTEM (MAIN ONLY) 
Trigger Type — Edge (Rising or Falling), 
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Video, Set to 50%. 

Video Trigger Type — Triggers on Fields or 
Lines from sync-negative composite video; 
triggers on broadcast standard NTSC, PAL, 
or SECAM video. 

Trigger Modes - Auto, Normal, Single 
Sweep. 

Trigger Source — CH1, CH2, Ext, Ext/5. 
Trigger View — Displays trigger signal while 
trigger view button depressed. 

CURSORS 

Types - Voltage, Time. 

Measurements – * [delta]T, 1/[delta]*T, 
[delta] * V. 

WAVEFORM PROCESSING 

Arithmetic Operators — Add, Subtract, 
Invert. 

Sources - СНІ, CH2. 

Autoset — Single button automatic setup on 
selected input signal for vertical, horizontal, 
and trigger systems. 

DISPLAY SYSTEM 

Robust, backlit LCD with adjustable multi- 
level contrast. 

Interpolation — Sin(x)/x. 

Modes - Vector, Dots, Dot Persistence. 
Format — YT and XY. 

HARDCOPY CAPABILITY 

Printer/File Formats — Thinkjet, Deskjet, 
Laserjet, Epson (9 or 24 pin), BMP, PCX, 
IMG, EPS, DPU 411, DPU 412 

Hardcopy Layout — Landscape or Portrait. 
TDS2HM HARDCOPY EXTENSION MODULE 
Centronics-type parallel port. 

TDS2CM COMMUNICATIONS EXTENSION 
MODULE 

Centronics-type Parallel Port 

RS-232 Programmability — Full talk/listen 
modes. Control of all modes, settings, and 
measurements. Baud Rate up to 19,200. 
9-pin, DTE. 

GPIB Programmability — Full talk/listen 
modes. Control of all modes, settings, and 
measurements (IEEE Std 488-1987). 


TDS2MM MEASUREMENT 

EXTENSION MODULE 

FFT - Windows: Hanning, Flat 

Top, Rectangular. 

Sample points: 2048. 

Automatic Measurements — Rise/Fall Time, 
Positive/Negative Pulse Width. 


Interface — Centronics, RS-232, GPIB. 


ENVIRONMENTAL AND SAFETY 
Temperature — 

0 °C to +50 °C (operating). 

#20 °C to +60 °C (non-operating). 
Humidity — 

Up to 90% RH at or below +40 °C; 

Up to 60% RH from 41 °C to 50 °C 
(operating and non-operating). 

Altitude — 

Up to 2000 m (operating). 
Electromagnetic Emissions — 

Meets Directive 89/336/EEC for 
Electromagnetic Compatibility; 

FCC Code of Federal Regulations, 47 CFR, 
Part 15, Subpart B, Class A. 

Safety - UL 3111, EN61010, CAN/CSA-C22.2 
Vo. 1010.1-92. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in 
Width 304.8 12.0 
Height. 1514 5.96 
Depth _ 120.7 475 
Weight kg Ib 
oscilloscope only 245 / |. 3.25 
w/accessories 1.4 3.75 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TDS 200 DIGITAL REAL-TIME" OSCILLOSCOPES 
STANDARD ACCESSORIES 

Two each P6112 100 MHz 10X Passive Probes. 
WARRANTY INFORMATION 

Three year warranty covering all labor and parts, 
excluding probes. 

SERVICE ASSURANCE OPTIONS 

REP4300 - Provides One Year of Post-Warranty 
Repair Protection. 

CAL4300 — Provides One Year of Calibration Service. 
INTERNATIONAL POWER PLUG OPTIONS 
Standard: U.S. (161-0230-01). 


Opt. A1 — Universal Euro 220 V, 50 Hz (161-0104-07). 


Opt. A2 – United Kingdom 240 V, 50 Hz 
(161-0104-06). 
Opt. АЗ - Australia 240 V, 50 Hz (161-0104-05). 


Opt. A4 - North America 240 V, 60 Hz (161-0104-08). 
Opt. A5 - Switzerland 220 V, 50 Hz (161-0167-00). 


INTERNATIONAL USER MANUALS 

(TDS 210 AND TDS 220) 

Standard: English (070-8483-00). 

Opt. L1 - French (070-8520-00). 

Opt. L2 - italian (070-8980-00). 

Opt. L3 - German (070-8484-00). 

Opt. L4 - Spanish (070-9560-00). 

Opt. L5 - Japanese (070-9562-00). 

Opt. L6 — Portuguese (070-9561-00). 

Opt. L7 - Simplified Chinese (070-9563-00). 
Opt. L8 - Traditional Chinese (070-9568-00). 
Opt. L9 - Korean (070-9564-00). 

Opt. LR - Russian (071-0002-00) 

French, Italian, German, Spanish, Portuguese 
front panel overlays included with their respective 
user manuals. 

INTERNATIONAL USER MANUALS 


(TDS2CM AND TDS2HM, AND TDS2MM) 
Standard — English (070-9565-00). 


Opt. L1 - French (070-9567-00). 

Opt. L2 - Italian (070-9569-00). 

Opt. L3 - German (070-9566-00). 

Opt. 14 - Spanish (070-9570-00). 

Opt. L5 — Japanese (070-9572-00). 

Opt. L6 - Portuguese (070-9571-00). 

Opt. L7 - Simplified Chinese (070-9573-00). 
Opt. 18 - Traditional Chinese (070-9574-00). 
Opt. L9 - Korean (070-9575-00). 


INSTRUMENT ACCESSORIES 

TDS2HM - Hardcopy Extension Module. 
TDS2CM - Communications Extension Module. 
TDS2MM - Measurement Extension Module. 
AC220 – Soft Carrying Case. 

RM200 - Rackmount Kit. 

Service Manual (TDS 210 and TDS 220) - 
English only (070-9693-00). 

TDS2CM and TDS2MM Programmer's Manual – 
English only (070-9576-00). 


SOFTWARE 
WSTRO - WaveStar™ software for oscilloscopes. 
Windows 95/NT application for waveform capture, 


analysis, documentation and control from your PC. 


WSTROU - Upgrade from WSTR31 to WSTRO. 
WSTR31 - WaveStar software for Windows 3.1. 


WSTR31U — Upgrade from DocuWave® software 
to WSTR31. 


PROBES 

P6015A - 1000X High Voltage Probe. 

P6021 - 60 MHz AC Current Probe. 

P6022 - 120 MHz AC Current Probe. 

A621 - 2000 A AC Current Probe/BNC. 

A622 - 100 A AC/DC Current Probe/BNC. 

P5100 - 100X High Voltage Passive Probe. 
P5200 - High Voltage Differential Probe. 

P6101B — 1X Passive Voltage Probe (15 MHz). 
P6109B – 10X Passive Voltage Probe (100 MHz). 
P6111B - 10X Passive Voltage Probe (200 MHz). 


P6129B - 1X/10X Switchable Passive Voltage 
Probe (100 MHz). 


P6243S - Active FET Probing System (1 GHz). 
P6408 - Word Recognizer/Trigger Probe. 
P6561A - SMD Small Geometry Probe. 
АМ503$ - AC/DC Current Probe System. 


ACCESSORY CABLES 

БРІВ, 1 m (3.3 ft) - Order 012-0991-01. 

GPIB, 2 т (6.6 ft) - Order 012-0991-00. 
RS-232, 9-pin female to 9-pin female connec- 
tors, null modem, 76 in. (1.9 m), for AT style 
computers — Order 012-1379-00. 

RS-232, 9-pin female to 25-pin male connectors, 
15 ft (4.6 m), for modems — Order 012-1241-00. 
Centronics, 25-pin male to 36-pin Centronics, 
2.4 m (8 ft), for parallel printer interfaces — 
Order 012-1214-00. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


Icy See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 


| Product(s) complies with IEEE Standard 
GPIB 488.1-1987, RS-232-C, and with Tektronix 
Standard Codes and Formats. 
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Handheld Battery 


Operated Oscilloscope/DMM 


TekScope? THS700 Series • THS730A * THS720A • THS710A 


men 
Pa d Features 


THS730A/THS720A/THS710A 
* 200, 100, and 60 MHz Bandwidth 


* 1 GS/s, 500 MS/s, 250 MS/s Sampling 
Rates per Channel 


* Two Channels and Dual Digitizers 
* External Trigger 

* 3-3/4 Digit DMM with Datalogger 
* Roll Mode 

* Extra Bright Backlit Display 

* 8 ns Glitch Capture 


* Independently Floating Isolated Scope and 
DMM Channels for Safety 


* Advanced Trigger — Delay, Pulse, and Video 
(Line Count and Field Select) 


* NiCd Battery and AC Adapter 

* 21 Automatic Measurements 

* RS-232 Programmability/Communications 
* Deluxe Soft Carrying Case 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


№ See ТеКігопіх on the World Wide Web: 
WD 


http://www.tek.com 
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Tektronix THS7304 


THS730A/THS720A/THS710A/ 
TekScope Series 


The TekScope THS700A Series Scope/DMM 
combines a full-featured Digital Real-Time" 
oscilloscope with a True RMS digital multi- 
meter in rugged, battery-operated instru- 
ments. Scope and meter modes can operate 
simultaneously and independently on the 
same or separate signals. The high-resolu- 
tion, backlit display and pop-up menus make 
it easy for users to take full advantage of the 
instrument's many features. These include 
cursors, video trigger, voltage and resistance 
measurements, and storage of waveforms, 
data, and instrument setups. In addition, they 
offer the most comprehensive triggering 
capabilities — external trigger and extensive 
triggering including delay, pulse width, and 


Characteristics 
OSCILLOSCOPE FUNCTIONS 
Channels — Two. 


Sensitivity - 5 mV to 50 V/div (to 500 V/div 
with 10X probe). 


Position Range — +10 div. 

DC Gain Accuracy - +2%. 

Vertical Resolution - 8-Bits. 

Record Length — 2500 points. 

Horizontal Accuracy — +200 ppm. 

Roll Mode - >= 0.5 s/div. 

Autorange — User-selectable. 

Trigger Modes - Auto, Normal. 

Trigger Types — Edge, Pulse, Video, External. 


Video Trigger Formats and Field Rates — 
Odd field, even field, and line. 


External Trigger Input — 5 MHz TTL compatible. 


Waveform Processing — Add, Subtract, 
Multiply, Calculate Watts = V x |. 


Waveform Storage — 10 waveforms. 
Acquisition Modes — Sample, Envelope, 
Average, Peak Detect. 

Cursor Measurements — *delta Volts, delta 
"Time, 1/*deltaTime (Hz), Degree (phase). 
Cursor Types — Horizontal Bars, Vertical 
Bars, Paired (volts @ time). 

Display System - Interpolation: Sin(x)/x. 
Format — YT and XY. 

Mode: Vector, Dot, Vector Accumulate, Dot 
Accumulate. 


AUTOMATIC MEASUREMENTS: 


A Period Frequency 
video. «Width “Width 
The THS700A Series is ideal for electronic Rise Time Fall Time 
applications — at the bench or at the site. +Duty Cycle -Duty Cycle 
The THS700A Series shares measurement +Overshoot -Overshoot 
features with the THS720P Scope/DMM High (мак 
which includes features to address the needs Low | “Min. 
of electric/power electronics measurements. Peak-io-Peak Amplitude 
Mean | . RMS” 
Cycle Mean о Cycle RMS, 
Burst Width mM = 
OSCILLOSCOPE FUNCTIONS 
THS730A THS720A THS710A 
Bandwidth — 200 MHz 100 MHz 60 MHz - 
Sample Rate (Each Channel) 1 GS/s 500 MS/s 250 MS/s 


Time/Division Range 


96-0scilloscopes/DMM 


2 ns to 50 s/div 


...5nsto50s/div 10 ns to 50s/div — 


Handheld Battery Operated Oscilloscope/eDMM 


TekScope? THS700 Series * THS730A * THS720A * THS710A 


DMM SPECIFICATIONS 
DC Voltage Ranges — 400.0 mV to 880 V. 


DC Volts Accuracy - 

(0.596 of reading + 5 counts). 

True RMS AC Voltage Ranges — 

400.0 mV to 640 V. 

Maximum Float Voltage - 600 VRMS each 
channel (probe dependent). 

Resolution — 4000 count, 3-3/4 digits. 

AC Volts Accuracy - 

+(2% of reading + 5 counts). 

Resistance Ranges - 400.0 О to 40.00 MO. 
Resistance Accuracy — +(0.5% of reading + 2 
counts); 40 MQ: +(2% of reading + 5 counts). 
Diode Test Range - 0 to 2 V. 


Continuity Check — Audible tone when « 50 Q. 
Modes — Min, Max, delta * Max-Min, Avg, Hold. 
Non-volatile Storage - 10 DMM screenshots. 
External Trigger Input — 

5 MHz TTL compatible. 

Vertical Zoom Capability — 2X, 5X, 10X. 

dB Scale - 

Selectable, referenced from 1 mV to 10 V. 
dBm Scale — Selectable, referenced from 

50 Q to 600 Q. 

GENERAL SPECIFICATIONS 

Setups — 10 front-panel setups. 


Safety Certification - UL 3111-1 Listed, 
CSA Certified, complies with EN61010-1. 


Power — NiCd rechargeable battery pack with 
AC adapter (both included). 


Battery Life - Approx. 2 hours from full 
charge. 


Display — Backlit LCD. 
Display Resolution — 320 x 240. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Width _ 177 6.95 
Height 217 8.53 
Depth ер 
Weight kg Ibs. — 
Net 1.45 32 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


THS730A, THS720A, THS710A 

Handheld Battery Operated Oscilloscopes/DMM. 
Includes: Two P6117 10X Passive Probes, User 
Manual, Quick Reference Manual, Standard Meter 
Lead Set, NiCd Rechargeable Battery Pack, AC 
Power Adapter, Soft Carrying Case, Cable and 
Adapters for RS-232, NIST-traceable Certificate 
of Calibration. 


THS700A LANGUAGE OPTIONS 

Opt. L1 - French User Manual. 

Opt. L2 - Italian User Manual. 

Opt. L3 - German User Manual. 

Opt. L4 - Spanish User Manual. 

Opt. L5 - Japanese User Manual. 

Opt. L6 - Portuguese User Manual. 

Opt. L7 - Simplified Chinese User Manual. 
Opt. L8 - Traditional Chinese User Manual. 
Opt. L9 - Korean User Manual. 

THS700A POWER ADAPTER OPTIONS 

Opt. A1 - European power plug. 

Opt. A2 — UK power plug. 

Opt. A6 — Japanese power plug. 
RECOMMENDED ACCESSORIES 

Also see page 500. 

P5102 - 10X 100 MHz Passive Probe for higher 


voltage application: 1000Мвуз Tip-to-reference; 
600 Vrms Reference-to-earth Ground (float). 


A621, A622 — Current Probes for scope operation. 
A605 - Current Probes for DMM operation. 
P6117 (replacement) — 10X Passive Probe. 


Battery Charger - THS7CHG. 
Rechargeable Battery (replacement) — THS7BAT. 
Hard Carrying Case — THS7HCA. 


Standard Meter Lead Set (replacement) - 
012-1482-00. 


Deluxe Meter Lead Set - ATLDX1. 

Programming Manual — 070-9751-00. 

Service Manual — 070-9752-00. 

Soft Carrying Case (replacement) - 016-1399-01. 


WSTRO — WaveStar™ software for oscilloscopes. 
Windows 95/NT application for waveform capture, 
analysis, documentation and control from your PC. 


WSTROU — Upgrade from WSTR31 to WSTRO. 
WSTR31 — WaveStar software for Windows 3.1. 


WSTR31U — Upgrade from DocuWave® software 
to WSTR31. 


WARRANTY 
Three years (excluding probes). 


TEKTRONIX MEASUREMENT SERVICE 

Tektronix CAL and REP Service programs allow 
you to pre-purchase genuine Return to Tektronix 
Services — ask your Distributor for details. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


СТУ See Tektronix оп the World Wide Web: 
http://www.tek.com 
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Handheld Battery 


New TekScope? THS700 Series • THS720P 


W 
) Й Features 


THS720P 
* Measures Harmonics up to 31st 
(Fundamental from 30hz to 450hz) 


* Automatic Power Measurement with 
Statistics 


* Independently Floating Isolated Scope and 
DMM Channels for Safety 


* Full Floating Measurement Capability up to 
600 Vaus 


* 1 kV High-voltage Probes 
* PWM Electric Motor Drive Trigger 


* 100 MHz Bandwidth with 500 MS/s 
Sampling Rate per Channel 


* Two Channels and Dual Digitizers 
* External Trigger 

* 3-3/4 Digit DMM with Datalogger 
* Roll Mode 

* Extra Bright Backlit Display 

* 8 ns Glitch Capture 


* Advanced Trigger — Delay, Pulse, Video 
(Line Count and Field Select) 


* NiCd Battery and AC Adapter 

* 21 Automatic Measurements 

* RS-232 Programmability/Communication 
* Deluxe Soft Carrying Case 


т 
Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


т See Tektronix on the World Wide Web: 


http://www.tek.com 
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The Only Safe Measurement 
Solution for Power Electronics 


The THS720P TekScope Isolated Channel" 
Scope/DMM is ideal for electric/power elec- 
tronics applications. It combines a full-fea- 
tured 100 MHz bandwidth and 500 MS/s 
sample rate Digital Real-Time" oscilloscope 
with a True RMS digital multimeter in a 
rugged, battery-operated instrument. Scope 
and meter modes can operate simultaneously 
and independently on the same or separate 
signals. The high-resolution, backlit display 
and pop-up menus make it easy for users to 
take full advantage of the instrument's many 
features. These include cursors, video trig- 
ger, voltage and resistance measurements, 
and storage of waveforms, data, and instru- 
ment setups. 


The THS720P includes features specifically 
for electric/power electronics measurements 
which allow testing and verifying correct 
operation of motors, checking transformer 
efficiency, verifying power-supply perfor- 
mance, and measuring the effect of neutral 
current. It also contains the powerful fea- 
tures of a modern oscilloscope that enable 
troubleshooting and verification of compli- 
cated electronic control circuits controlling 
the high-voltage power-electronics circuitry. 
The THS720P shares measurement features 
with the THS730A, THS720A, THS710A 
Scope/DMMs, which are ideal for 

electronic applications. 


98+Oscilloscopes/DMM 


Operated Oscilloscope/DMM 


Characteristics 

OSCILLOSCOPE FUNCTIONS 

Bandwidth — 100 MHz. 

Sample Rate (Each Channel) — 500 MS/s. 
Channels — Two. 


Sensitivity - 5 mV to 50 V/div 
(to 500 V/div with 10X probe). 


Position Range - +10 div. 

DC Gain Accuracy - +2%. 

Vertical Resolution — 8-Bits. 

Record Length — 2500 points. 
Time/Division Range — 5 ns to 50 s/div. 
Horizontal Accuracy - +200 ppm. 

Roll Mode — > 0.5 s/div. 

Autorange — User-selectable. 

Trigger Modes — Auto, Normal. 

Trigger Types - Edge, Pulse, Video, Motor, 
External. 

Video Trigger Formats and Field Rates — 
Odd field, even field, and line. 

Motor Trigger - Triggers on 3- and 5-level 
pulse-width modulated power signal. 
External Trigger Input — 

5 MHz TTL compatible. 

Harmonics — Up to 31st (30Hz to 450Hz). 
Waveform Processing — Add, Subtract, 
Multiply, Calculate Watts = V x I. 
Waveform Storage — 10 waveforms. 
Acquisition Modes - Sample, Envelope, 
Average, Peak Detect. 

Cursor Measurements — AVolts, ATime, 
1/ATime (Hz), Degree (phase). 

Cursor Types - Horizontal Bars, Vertical 
Bars, Paired (volts @ time). 

Display System - Interpolation: Sin(x)/x. 
Mode: Vector, Dot, Vector Accumulate, Dot 
Accumulate. 

Format: YT and XY. 


AUTOMATIC MEASUREMENTS 


Period. Frequency | 
* Width Rise Time | 
-Width Fall Time 
*Duty Cycle +Overshoot 
-Duty Cycle -Overshoot 
High Max 
Low — | Мїп 
Peak-to-Peak Amplitude 
Mean . RMS — 
Cycle Mean Cycle RMS 


Burst Width = 


Handheld Battery Operated Oscilloscope/DMM 


New TekScope? THS700 Series « THS720P 


POWER MEASUREMENTS 
W True power — 
МА Apparent power _ _ 
VAR — Reactive power _ 

V Volts (RMS, Peak) 


A Атр5 (RMS, Peak) 


THD-F Total harmonic distortion as a percentage 
— ofthe fundamental — ^ - 
THD-R Total harmonic distortion of the RMS of 
7.48 the input signal | 

PF Power factor " 

DPF ^ Displacement power factor m 
PHI Phase difference between the voltage and 
TNR LM 

DMM SPECIFICATIONS 


DC Voltage Ranges — 400.0 mV to 880 V. 
DC Volts Accuracy - «(0.595 of reading 
+5 counts). 

True RMS AC Voltage Ranges — 400.0 mV 
to 640 V. 


Maximum Float Voltage — 600 Vays each 
channel (probe dependent). 


GENERAL SPECIFICATIONS 
Setups — 10 front-panel setups. 


Resolution — 4000 count, 3-3/4 digits. 
AC Volts Accuracy - +(2% of reading + 5 


counts). Safety Certification - UL 3111-1 Listed, 
Resistance Ranges – 400.0 © to 40.00 MO. CSA Certified, complies with EN61010-1. 
Resistance Accuracy - Power — NiCd rechargeable battery pack with 


+(0.5% of reading + 2 counts); 40 MO: 
+(2% of reading + 5 counts). 


Diode Test Range - 0 to 2 V. 


Continuity Check - Audible tone when 
«Q50 Q. 


Modes - Min, Max, AMax-Min, Avg, Hold. 
Non-volatile Storage - 10 DMM screen- 


AC adapter (both included). 


Battery Life — Approx. 2 hours from full 
charge. 


Display — Backlit LCD. 
Display Resolution — 320 x 240. 


shots. PHYSICAL CHARACTERISTICS 
External Trigger Input — 5 MHz TTL compat- Dimensions mm in. 
ible. Width Ег 6395. 
Vertical Zoom Capability — 2X, 5X, 10X. Height _ 217 8.53. 
dB Scale - Selectable, referenced from 1 ту 060. . В en Fein 
dBm Scale — Selectable, referenced from ме d 

50 Q to 600 Q. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


THS720P 
Handheld Battery Operated Oscilloscope. 


P5102 (replacement) - 10X 100 MHz Passive 
Probe for higher voltage application: 1000 VRMS 


Includes: Two P5102 10X High-voltage Passive 
Probes, User Manual, Quick Reference Manual, 
Standard Meter Lead Set, NiCd Rechargeable 
Battery Pack, AC Power Adapter, Soft Carrying 


Tip-to-reference; 600 V RMS Reference-to-earth 
Ground (float). 


A621, A622 — Current Probes for scope operation. 
A605 — Current Probes for DMM operation. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


[К See Tektronix on the World Wide Web: 
NIW hitp://www.tek.com 


Case, Cable and Adapters for RS-232, NIST-trace- 
able Certificate of Calibration. 

THS720P LANGUAGE OPTIONS 

Opt. L1 - French User Manual. 

Opt. L2 - Italian User Manual. 

Opt. L3 - German User Manual. 

Opt. 14 - Spanish User Manual. 

Opt. L5 - Japanese User Manual. 

Opt. L6 — Portuguese User Manual. 

Opt. L7 - Simplified Chinese User Manual. 
Opt. L8 - Traditional Chinese User Manual. 
Opt. L9 — Korean User Manual. 

THS720P POWER ADAPTER OPTIONS 

Opt. A1 - European Power Plug. 

Opt. A2 — UK Power Plug. 

Opt. AG — Japanese Power Plug. 

TEKTRONIX MEASUREMENT SERVICE OPTIONS 
Tektronix CAL and REP Service programs allow 


you to pre-purchase genuine Return to Tektronix 
Services — ask your Distributor for details. 


RECOMMENDED ACCESSORIES 
Also see page 500. 


P6117 - 10X Passive Probe. 

THS7CHG — Battery Charger. 

THS7BAT - Rechargeable Battery (replacement). 
THS7HCA - Hard Carrying Case. 


Standard Meter Lead Set (replacement) — 
Order 012-1482-00. 


Deluxe Meter Lead Set — ATLDX1. 

Programming Manual - Order 070-9751-00. 
Service Manual — Order 070-9752-00. 

Soft Carrying Case (replacement) - 

Order 016-1399-01. 

WSTRO – WaveStar™ software for oscilloscopes. 
Windows 95/NT application for waveform capture, 
analysis, documentation and control from your PC. 
WSTROU — Upgrade from WSTR31 to WSTRO. 
WSTR31 — WaveStar software for Windows 3.1. 
WSTR31U — Upgrade from DocuWave® software 
to WSTR31. 

WARRANTY 

Three years (excluding probes). 
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WaveStar" Software 


New WSTRO * WSTRM 


W 
12 Features 


* Capture Measurement Waveforms and Data 
Easily Without the Need for Programming 


* Establish Instrument Links to Automatically 
Update New Measurements 


* Insert Information in Microsoft Office™ or 
Windows™ Applications 


* Print Banner Function for Hardcopy of Long 
Record Lengths 


* Control Waveform Information Locally or 
over the Network 


» Step Away from Your Desk and have 
WaveStar Automatically Capture Data 
Changes 


* For Windows™ 95/NT Systems 
* Use WSTRO Free for 30 Days 


Applications 


* Digital Design 

* Research and Development 
* Manufacturing Test 

* Service 

* Education 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ues See Tektronix on the World Wide Web: 
NUM 
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New Application Software 
Designed to Capture, Analyze, 
Document, and Control Data 
WaveStar™ Software introduces a family of 
Windows™ 95/NT applications bringing either 
Tektronix TDS/THS oscilloscope or TX-DMM™ 
measurement information to your PC desktop. 


CAPTURE 

Setup communication to instruments 
through the WaveStar Connection Wizard. 
Extend communication to simple instru- 
ments, such as frequency generators, by 
defining the User-Specified Proxy (driver). 
The Explorer View displays these instruments 
and reveals their corresponding properties. 
To capture measurements, select a property, 
click, drag, and drop into an active applica- 
tion sheet and begin analysis at your PC. 


ANALYZE 

Analyze, annotate, and record information on 
a variety of application sheets. 

Y-T Sheet — Capture and graphically view mul- 
tiple waveforms on a graticule, with the same 
scale and position as the oscilloscope. Sheet 
features cursor measurements, horizontal and 
vertical gates, zoom function, and annotation. 


X-Y Sheet - Capture and display one or more 
pairs of waveforms plotted against each other 
in an X-Y fashion. Sheet features cursor 
measurements and annotation capabilities. 


Stripchart Sheet - Automatically plots multi- 
ple waveform measurements, such as risetime 
or TX-DMM data, in a classic stripchart fash- 
ion. Sheet features cursor measurements, 
alarm control, and annotation capabilities. 


Tabular Sheets — Capture, store, display, and 
edit either waveform or data log information 
as a table of numbers on corresponding 
sheets. The Scalar Viewer Sheet displays 
contents of memory locations on the TX- 
DMM Series. 


Measurement Sheet — Calculate frequency, 
pulse width, rise/fall time, duty cycle, over- 
shoot, peak to peak, amplitude, min, max, 
mean, cycle mean, and RMS measurements. 


Notes Sheet — Prepare simple reports right 
in WaveStar software. Also, capture and save 
instrument hard copy. 


DOCUMENT 

Quickly and simply insert information into 
Microsoft Office applications, such as Excel, 
Word, or PowerPoint. Transfer information 
into Windows applications, such as 
MathCad® through the Windows clipboard. 


CONTROL 

Easily control instrument settings and mea- 
surements such as autoset and triggers 
through the WaveStar Explorer View. For 
convenience, WSTRM also includes a unique 
virtual instrument control interface. 


WaveStar " Software 


New WSTRO * WSTRM 


SOFTWARE COMPATIBILITY TABLE 1. TEKTRONIX INSTRUMENT FAMILIES SUPPORTED 
Instrument Interface Support - GPIB or RS- | Product Family*! | GPIB/RS232 | Везіоге"? | Settings"? | Picture"? 

232 interfaces with Full Talk-Listen modes. WSTRO TDS 200-300 Both Yes Yes 
Windows Ciiphoard — Drag ahd Drop to ним Uc TT T NR 8 8 eee Wee 
compatible Microsoft Office Applications ог те ОЛО, TI e AUT eg e. e 
сора thratigh Windows blipboard. ix P UL ME, E NA | RM Me da 


Printer Plotter Support — Uses standard 


à à . a Includes he: Mower TDS DPO oscilloscopes, as well a as pedum series in e amily. 
Windows printer drivers. Р . imi 


"2 Restore waveforms, acquire/restore settings, acquire picture. WaveStar Software acquires waveforms 


Waveform Export Format — from ALL instruments listed above. 

Microsoft Excel 6.0 compatible. 

COMPUTER CONFIGURATION TABLE 2. PRODUCT FEATURES 

Required - Product 

Type: IBM PC-Compatible. Femme  —— — 5, 

Operating System: Windows 95 or Sheets 

Windows NT. YT, XY, Waveform Tabular, Yes 

CD-ROM Drive: 4X or better. and Waveform Measurement ии 

Monitor: Super VGA. Data Logging Stripchart, Yes Yes 

: Scalar \ Jiewer Tabular - es 

uror АЛЬ РА BRE Notes ОКО OM MM 

Instrument Interface Card: GPIB: National Proxies (Drivers) 

Instruments IEEE-488 Interface Card. А мж "ETE qe t 

RS-232: One free RS-232 ро ete ПРИ ЧЕРВИ ERREUR M REUS ре. Я 

Ethernet 10BaseT Interface Card: Inquire .. User Specified ООН. eee M TES 

about Tektronix ADOO7, GPIB-LAN Adapter, (Beta) Networking Option MO MOB 
On- -Line Help and Manual IM" ES 
Instrument Connection Wizard —  — — — — Yes ү 
Free 30-Day Use of WSTRO ^ h^ hà— .— Ye _ КОМИ MN 
Upgrade From WSTR 31 h— — 165 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


WSTRO ALSO AVAILABLE 

WaveStar™ Software for Oscilloscopes, Windows WaveStar 3.1 Upgrade to WaveStar for Sa ее ОО 
95/NT Version. Oscilloscopes - WSTROU. Includes: CD-ROM, oC emere Doo Р 
Includes: CD ROM, Manual (071-0220-00). Manual (071-0220-00). aay Yin, Saddle a сай, T400 Сорин, 
WSTRM WaveStar 3.1 Software Oscilloscope 

WaveStar™ Software for Meters, Windows 95/NT Documentation Software for Windows 3.1 — CN See Tektronix on the World Wide Web: 
Version. WSTR31. Includes: 3.5-inch Floppy Disk, Manual VWW http://www.tek.com 

Includes: CD ROM, PC Interface Cable (070-9785-00). 

(118-9828-00), Boot Insert (377-0625-00), Manual # = Tektronix measurement products 
(071-0220-00). є ISO 9001 are manufactured in ISO 


встали аата registered facilities. 
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WaveStar “ 3.1 Version 1.2 


Electronic Lab Notebook Software 


т 
laf Features 


* Capture Waveforms and Settings From 


Digital Storage Oscilloscopes 
* Annotate, Organize, and Analyze Data 


* Perform Harmonic Analysis up to 
51 Harmonics 


* Display Table of 22 Measurements 


* Store Waveforms, Pictures, Settings, 
and Notes 


* Read TDS Floppies 


* Exchange Waveforms and Data With Other 
Windows Application Software 


* Restore Waveforms and Settings to Digital 
Storage Oscilloscopes 


* Windows 3.1 Application 


Applications 


* Digital Design 

* Research and Development 
* Manufacturing Test 

* Service 

* Education 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“uae See Tektronix on the World Wide Web: 
ММ 


http://www.tek.com 


@ (50 9001 ros eme pres 


ixsexmermewowa cmm registered facilities. 
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PC Software Creates an 
Electronic Lab Notebook 
WaveStar Software version 1.2 is an 
enhanced Windows 3.1 application program 
from Tektronix that allows the user to quickly 
create an electronic lab notebook within their 
personal computer to record Tektronix Digital 
Storage Oscilloscope (DSO) measurements. 
The Notebook can capture waveforms and/or 
screen shots, related scope settings, and 
notes. Further, WaveStar Software provides a 
simple link to spreadsheet and documenta- 
tion software, enabling users to analyze mea- 
surement records or incorporate them within 
other published materials. 


Version 1.2 adds new, powerful 

features including: 

* Harmonic Analysis which provides a pow- 
erful tool to compute up to 51 harmonics of 
voltage, current, or power waveforms at the 
touch of an icon button. Results are pre- 
sented in either graphical or tabular form. 


* Measurement Table which displays 22 dif- 
ferent measurements made on a selected 
waveform at the touch of an icon button. If 
multiple waveforms are selected, the 
results are displayed in a side-by-side 
columnar format, greatly facilitating com- 
parison and analysis. 


* File Import from TDS Floppies allows 
previously saved bitmap (.bmp) and wave- 
form (.isf and .wfm) files to be read from 
TDS floppies. 


* File Export in Spreadsheet Format allows 
data to be exported in .csv and .xls format 
for analysis using other software tools. 


WaveStar Software defines one complete, 
unique electronic notebook as one saved file. 
Each notebook consists of one or more 
sheets. A sheet is used to record an 
individual measurement, capture a DSO 
screen shot, save DSO settings, or record 
notes about the experiment. There are four 
types of sheets: 

* Waveforms can be viewed as plots (graphs, 
etc.) or as a set of data (displayed in 
numeric format). One or more waveforms 
can be captured from one or more DSOs 
and displayed on DSO-like graticules for 
visual or numerical analysis. Waveforms 
can be exported as .csv or .xls files. 


* Pictures are images that are generally 
screen captures from a connected instru- 
ment. Stored in bitmap (.bmp) format. 


* Settings are sent by/to the oscilloscope as 
a response to a DSO command (e.g., SET). 
Stored in readable text format, but cannot 
be edited. 


* Notes are text files for users to add annota- 
tions to their acquisition record. 


WaveStar “ 3.1 Version 1.2 


Electronic Lab Notebook Software 


WaveStar Software can open one or more 
notebooks simultaneously. Waveforms, 
DSO settings, DSO screen shots, and notes 
can be copied from one sheet to another or 
from one notebook to another. Waveforms 
and settings can be restored to the DSO. 


WaveStar Software uses the Windows 
Clipboard to exchange waveforms and data with 
other Windows software such as word proces- 
sors, spreadsheets, and databases. For exam- 
ple, a screen shot bitmap picture contained in a 
WaveStar Software file can be transferred to 
Microsoft Word 6.0 using the Clipboard. 


Waveform data can be viewed in graphical 
form, or as a list of numbers in tabular form. 
Waveforms in graphical form can be copied 
and pasted into word processing documents 
to write reports, prepare user manuals, or 
prepare service documentation. Waveforms 
in tabular form can be copied and pasted into 
spreadsheets for custom numerical analysis. 


Frequently used functions can be directly 
accessed through controls on the main 
screen and the menu bar. 


WaveStar Software can acquire data from 
most Tektronix DSOs and can be used with 
either the RS-232C or National Instruments 
GPIB 488.2 communication options. 


WaveStar Software will run on an IBM PC- 
compatible 386 PC with a minimum of 4 MB 
of RAM and 5 MB of available hard disk 
space. However, an IBM PC-compatible 486 
or greater is recommended. 


Characteristics 


Instrument Interface Support - GPIB or 
RS-232 interfaces with full Talk-Listen modes. 


Windows Clipboard — Copy/paste through 
Windows Clipboard to other Windows appli- 
cations as bitmaps or metafiles. 
Printer/Plotter Support — Uses standard 
Windows printer drivers supplied by printer 
vendor. 


Waveform Export Format — 
Microsoft Excel 4.0 compatible. 


MINIMUM COMPUTER CONFIGURATION 


Type - ІВМ PC-Compatible 386 (486 or 
greater recommended). 


Operating System – Windows 3.1 or later 

in 386 Enhanced mode. 

RAM - 4 MB or greater. 

Hard Disk — 5 MB free space. 

Floppy Disk — One 3.5 in. high-density 

disk drive. 

Monitor — VGA or better. 

Interface Card (DSO must have appropriate 
interface installed) — 

GPIB: National Instruments IEEE-488 


Interface Card. 
RS-232: One free RS-232 port. 


TEKTRONIX DIGITAL STORAGE OSCILLOSCOPES SUPPORTED 
WaveStar Software can acquire waveforms from the following scopes: 


Instrument GPIB/RS-232 
11401, 11402/A, 11403/A, Both 
11801/B, 11802, CSA404, 

CSA803/A, DSA601/A, DSA602/A ^  — 
2212, 2216, 2430/А, 2432/A, 2440 _ GPIB 
2220, 2221A, 2230, 2232 | Both —— 
TDS200/800Series | Bo — 
TDS 400, TDS 500, TDS 600, GPIB 
TDS 700, TDS 800 Series — &— 3 — 1. 
THS700 Series RS-232 


Restore*! Settings*! Picture*! 
Yes Yes No 
ош № No 
KM NM ПО NO Ls. No asl 
ell И Yes nn 
Yes Yes Yes 
Renee yee | x 


*! Restore waveforms, acquire/restore settings, acquire picture. WaveStar Software acquires waveforms 


from ALL scopes listed above. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


WSTRO 

WaveStar for Oscilloscopes Software, 

Win 95/NT Version. 

WSTROU 

WaveStar 3.1 (WSTR31) Upgrade to WaveStar for 
Oscilloscopes, Win 95/NT Version. 

Includes: 1 CD-ROM Disk, Manual. 


WSTR31 
WaveStar Software version 1.2 for Windows 3.1. 
Includes: 3.5 in. Disk, Manual (070-9785-01). 


WSTRM 

WaveStar for Meters Software, Win 95/NT Version. 
Includes: 1 CD-ROM Disk, Manual, 1 Interface 
Cable for Connecting the IR Port of TX DMM's to 
the RS232 Port of a PC. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


=. Tektronix measurement products 
«є ISO 9001 are р зни: іп ISO 


Sensum registered facilities. 
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Sampling Oscilloscopes 
TDS 820 * 11800 Series * CSA Series 


CONTENTS 


TDS SERIES OSCILLOSCOPES 
TDS 820 Digitizing Oscilloscope .......... 107 


11800 SERIES OSCILLOSCOPES/PLUG-INS 


11801C 12.5 to 50 GHz 
Digital: Sampling: хо ас 109 


11801C/CSA 803C Sampling Heads.....112 
CSA SERIES COMMUNICATIONS 


SIGNAL ANALYZERS 

CSA 803C up to 50 GHz Color.............. 330 
ACCESSORIES 

РОВЕР or o Aie ca coe RO 500 
SMD AGADOS де. и а 540 
Probe and Instrument Accessories ......546 
Instrumentation Carts .......................... 586 
Software (\/ауе$їаг)............................ 100 


11800 Series 


The Tektronix 11800 Series is a powerful set of analysis tools that alters your fundamental 
expectations of an oscilloscope. Most revolutionary is the simplification and automation of 
the entire measurement and analysis process. Accuracy, sensitivity, bandwidth, offset, and 
overdrive recovery are provided by a well-planned instrument family having plug-in versatility 
and performance. Multiprocessor architecture allows for simultaneous display of up to eight 
waveforms and up to six dynamic, "live" measurement readouts. The automation needs of 
scientific and production environments are easily met by integrating these instruments into a 
measurement system through RS-232-C or GPIB interfaces. 


CSA Series 


The Communications Signal Analyzer (CSA) offers signal analysis and the powerful measure- 
ment capabilities required to analyze high-speed digital communication signals. Features of 
the CSA 8030 include histograms, mask testing, and a color-graded display, allowing you to 
perform accurate measurements such as jitter, noise, and phase. 


104-+-Digitizing Oscilloscopes 


High Performance Digitizing Oscilloscopes 


TDS 820 * 11800 Series • CSA Series 


и 
Pa Features 


118016 

* DC to 50 GHz Bandwidth (7 ps Rise Time) 

* 8 Channels, Expandable to 136 

* Automatic Statistical Measurements, 
Histograms and Mask Testing 


CSA 803C 
* DC to 50 GHz Bandwidth (7 ps Rise Time) 


* High Resolution and Repeatability 

* Automatic Statistical Analysis 

* 48 Standard Communication MASKS 
• 12.5 GHz Triggering 

* TDR and FFT 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) complies with IEEE Standard 

GPIB 488.1-1987, and with Tektronix Standard 
IEEE-488 
Codes and Formats. 


LOR See Tektronix on the World Wide Web: 
WW http://www.tek.com 


CE 


= Tektronix measurement products 
ge 609001 


—— < are manufactured іп ISO 
Siserenwwamaneons registered facilities. 


11801C 


The 11801C uses sequential equivalent-time 
sampling technology to achieve bandwidths 
of up to 50 GHz. Sampling head modularity 
provides a variety of acquisition methods 
including TDR, optical coupling, loopthrough 
sampling, low-noise sampling, triggering, 
and probe sampling. Up to 136 channels of 
acquisition and TDR measurements can be 
achieved with an 11801C. The 11801C pro- 
vides the highest timing resolution and mea- 
surement repeatability of any oscilloscope. 


CSA 803C 


CSA 803C 


The CSA 803C Communications Signal 
Analyzer is designed for viewing communica- 
tion signals up to 50 GHz. 


Histogram, masking testing, and a colorgrad- 
ed display are included to form an ideal tool 
for analyzing eye diagrams. 


The CSA 803C provides many automatic 
measurements analyses, including Extinction 
Ratio, FFT, and Autoset to industry standard 
Masks. The CSA 803С offers TDR, 

12.5 GHz triggering and 2.0 ps RMS jitter 
(1.1 ps typical). 


High performance sampling heads provide high bandwidth sampling for a multitude of 
applications. 
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High Performance Digitizing Oscilloscopes 
TDS 820 * 11800 Series * CSA Series 


ACCURACY 

Measurement accuracy sets the 11800 Series 
apart from all other oscilloscopes. The ana- 
log input circuitry is the most advanced in 
any oscilloscope — digital or analog. The 
plug-in amplifiers are built to maintain signal 
integrity over a wide dynamic range. The 
11800 Series delivers accuracy across widely 
varying conditions of signals and settings; 
you don't have to worry about whether 
you're viewing your signal or seeing the 
oscilloscope's amplifier anomalies. 


The Enhanced Accuracy feature of the 
11800 Series provides worry-free and effort- 
less automatic internal calibration of the 
instrument. The instruments continually 
monitor themselves for accuracy. 


FLEXIBILITY AND POWER 

The 11800 Series provides plug-in versatility. 
Ten sampling heads and a variety of probes 
are currently available to tailor a signal condi- 
tioning solution to your measurement needs. 


Whether it is multi-channel (up to 136), 

50 9/1 MQ inputs, differential, high band- 
width or optical, the 11800 Series of oscillo- 
scopes offers more versatility than any other 
oscilloscope. No other oscilloscope can pro- 
vide the performance, accuracy, sensitivity, 
bandwidth, filtering, offset, or overdrive 
recovery of the 11800 Series amplifiers and 
probes. True dual time bases let you view 
portions of a waveform at much higher reso- 
lution than the main trace. This provides 


measurement flexibility and improved accura- 
cy. Record lengths can be specified separately 
for main waveforms and window waveforms, 
as the application dictates. Two windows 
allow you to view and measure two separate 
events at fast sweep speed, improving the 
accuracy of measurements of those events. 


The CSA 803C offers histograms and mask 
testing to specifically perform the measure- 
ments on signals that are typical in commu- 
nication applications. Histograms are power- 
ful measurement tools for measuring jitter 
and noise. Mask testing is a very beneficial 
tool in ATE applications for measuring noise 
margin and jitter tolerance. 


The CSA 803C includes outstanding analysis 
and acquisition capabilities including FFT, 
Extinction Ratio, 48 industry standard Masks 
(ITU-T and ANSI), TDR, 12.5 GHz triggering 
and 1.1 ps RMS (typical) jitter. 


DIGITAL SIGNAL PROCESSING 

The 11800 Series provides capability far 
beyond the basic four math functions of 

+, —, X, +. It also provides more complex 
waveform processing such as differentiation, 


integration, square root, logarithms and more. 
In all, more than ten different signal process- 
ing options are available. The architecture 
has the power to display these defined wave- 
forms in real time and make measurements 
directly on the complex waveforms. 


AUTOMATION 

Each 11800 Series Oscilloscope provides 
both RS-232-C and IEEE 488 Standard inter- 
faces. The 11800 Series provides ideal solu- 
tions for both low cost benchtop automation 
and rackmount production applications. 


Tektronix offers several compatible software 
packages to support the 11800 Series in sci- 
entific and production applications. 
Scientists will find that the series is support- 
ed by many of the most popular controllers 
and software packages. Template software 
from Tektronix supports both process and 
production environments. 


HARDCOPY SUPPORT 

You can also print date and timestamped 
copies of the screen at the push of a button 
or a bus command. Support for electronic 
import of hardcopies is also provided. 


11800 SERIES SELECTION GUIDE 


Maximum # Sample 


Instrument Bandwidth of Channels Rate 
118016 — S0GHz 136 — 200 kS/s 
CSA 8036 — 50682. 4 200 kS/s. 
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Maxium 

Record Vertical Digitizing 

Length Resolution Technology 
SK _ 885$ ^ sequential equivalent time. 
5K  — 8Bits ^ sequential equivalent time - 


Digitizing Oscilloscopes 


TDS 820 


Е 
ЖІ Features 


TDS 820 

• Sampling Oscilloscope 

* 6-8 GHz BW 

* 0.4 ps Timing Resolution 
* 2 Input Channels 


* 20 ps/div to 2 ms/div Sweep Speeds in 
5 ps Steps 


* 2 GHz External Trigger Bandwidth 

e 3 ps RMS Jitter 

* Infinite and Variable Persistence Displays 
* 14-Bit Vertical Resolution 

* 27 Automatic Measurements 

* Electronic Mask Drawing and Display 

* Automatic Pass/Fail Limit Testing 

* Full GPIB Programmability 

* Optional Hardcopy Interface 


* Optional Advanced DSP Waveform Math 
Including FFT, Integration and 
Differentiation 


* 0.5 pF FET Probes Standard 


Applications 


* Telecom Service and Manufacturing 
» Semiconductor Characterization 
* Digital System Design and Characterization 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


РІВ. The TDS Series complies with IEEE 
GPIB Standard 488.2-1987, and with Tektronix 
Standard Codes and Formats. 


LIN See Tektronix on the World Wide Web: 
http://www.tek.com 


сє 


« ISO 9001 Tektronix measurement prod- 


ucts are manufactured in ISO 
Sucsemwmeuoicwar ema registered facilities. 


TDS 820 


SIGNAL ACQUISITION SYSTEM 
Channels | 

Rise time | 

Bandwidth (0.35/rise Une) ШШ 
Max operating input voltage. Eos 


DC Gain Accuracy — +0.7% after user-initiat- 
ed automatic vertical calibration. 


Vertical Resolution — 14-Bits (Approx. 
16,384 levels over 10.24 vertical divisions). 
Input Impedance — 50 О. 

ACQUISITION MODES 


Normal — One sample acquired with each 
trigger event. 


Envelope — Max/min values acquired over 
one or more acquisitions. 

Average — Waveform averages selectable 
from 2 to 10,000. 

TIME BASE SYSTEM 

Time Bases - Main, Delayed. 

Time/Division Range — 20 ps/division to 

5 ms/division in 1-2-5 steps or settable from 
the numeric keypad in 5 ps steps. 


Delta time measurement accuracy — 


Time interval Accuracy 
Tiz1ns$ —O0 52 0.1% x interval +15ps | 
LOI MEN IS SPS 
10 ps 2 ps, 


Channel Deskew — Up to 100 ns 
(each channel). 


TDS 820 Opt. 1D 
BL —- 


.....1 mV/div to 100 mV/div _ 
_ 600 pV max, 300 uV typical 


Record Length — 500, 1000, 2000, and 
5000, and 15,000 samples per channel. 
Pre-Trigger View Time - 1.5 ns. 
TRIGGERING SYSTEM 

Trigger Sources - External input, internal 
rate generator, CH 1, CH 2. 

External Trigger Sensitivity — 40 mV p-p 
from DC to 200 MHz, increasing linearly to 
200 mV p-p at 2 GHz. 

External Trigger Minimum Pulse Width — 
0.25 ns. 

Internal Trigger Sensitivity — 80 mV p-p 
from DC to 200 MHz, increasing linearly to 
400 mV p-p at 1 GHz. 

Trigger Delay Jitter - 3 ps RMS + 30 ppm 
of time base delay. 

Holdoff Range — 15 ys to 2 s. 

DISPLAY 

Waveform Style — Dots or vectors. Infinite 
and variable persistence from 250 ms to 10 s. 
Gray Scaling — With variable persistence 
selected, waveform points gradually decay 
through 16 levels of intensity, providing 'z-axis" 
information about rapidly changing waveforms. 
Graticules — Full, grid, cross hair, frame. 


Format - YT and XY. 
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Digitizing Oscilloscopes 
TDS 820 


CRT Type - 7 in. diagonal, magnetic deflection. 
Horizontal raster-scan. P4 White phosphor. 
CRT Resolution — 640 horizontal by 

480 vertical displayed pixels. 


MEASUREMENT SYSTEM 
Automatic Waveform Measurements — 
i) E NL „Frequency — 
High —  — Low — 
AL ПН M 
Maximum —  — Minimum — 
[Ө р RAN КШ ыы ард. 
Peak to Раки Amplitude 

+ Duty Cycle Duty Cycle — 
+Overshoot — —— ^ Overshoot — 
Propagation Delay — | Burst Width —— 
Mean. ..D0JyceMean — 
RMS Cycle RMS | 
Phase (Ув Area 
+Cross Gross 

Area 


Continuous update of up to four measure- 
ments on any combination of waveforms. 
Snapshot mode shows all measurements on 
the selected waveforms. 


Thresholds — Settable in percentage or voltage. 


Cursor Measurements — Absolute, Delta; 
Volts, Time, Frequency. 


ORDERING INFORMATION 


Cursor Types - Horizontal bars (volts); 
Vertical bars (time); Paired (volts and time). 
WAVEFORM PROCESSING 

Waveform Functions — Interpolate-selectable 
sin(x)/x or linear, Average, FFT, integrate, and 
differentiate. 

Arithmetic Operators — Add, Subtract, 
Multiply, Invert. 

Autosetup — Single button, automatic setup 
on selected input signal for vertical, horizon- 
tal and trigger systems. 

COMPUTER INTERFACE 

GPIB (IEEE-488.2) Programmability — Full 
talk/listen modes. Control of all modes, 
settings, and measurements. 

HARD COPY 

Formats — HP ThinkJet, Epson, Postscript, 
Interleaf, DeskJet, LaserJet, EPS Monochrome, 
EPS Color, TIFF, PCX, BMP, HPGL. 

Optional Hardcopy Interface — Centronics 
and RS-232C. 

STORAGE 

Waveforms — Up to 15 K points. 

Setups - 10 front-panel setups. 

POWER REQUIREMENTS 

Line Voltage Range - 90 to 250 V RMS. 


Line Frequency - 47 to 63 Hz. 
Power Consumption — 250 W max. 


ENVIRONMENT AND SAFETY 

Temperature — 

Operating: 0 to +50°C. 

Nonoperating: —40 to +75°C. 

Humidity — Operating and nonoperating: Up 
to 95% relative humidity at or below +40°C; 
to 75% relative humidity from +41°C to 50°C. 


Altitude — Operating: 15,000 ft. 
Non-operating: 40,000 ft. 

Electromagnetic Compatibility — Meets 
MIL-STD-461C, CE-03, Part 4, Curve # 1, 
RE-02, Part 7; meets VDE 0871, Category B, 
FCC rules and regulations, Part 15, 

Subpart B, Class A. 


Safety — Listed UL 3111-1. Certified to 
CAN/CSA-C22.2 No. 1010.1. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height — |. 193 76 
with acc. pouch — ^ 236 93 
Width 445 7.5 
Depth with front cover  432.— ^— M. 
Weight kg Ibs. 
Ме .182 291 
Shipping _ 23.6 52 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TDS 820 

2-CH, 8 GHz Digitizing Oscilloscope. 

Includes: Two P6207 Probes; Reference 
(070-8511-01), User Manual (070-8512-01), 
Programmer Manual (070-8513-01), Performance 
Verification Manual (070-8696-00), U.S. Power 
Cord (161-0230-01), Two 12-inch 50 Ф Male-to- 
Male SMA Cables (174-1364-00), 60-inch 50 Q 
Male-to-Male SMA Cable (174-1428-00), Antistatic 
Grounding Wrist Strap (006-3415-04), SMA "Т" 
(015-1016-00), SMA Female-to-Female Adapter 
(015-1012-00), Two SMA Short Circuit Male 
Terminations (015-1020-00), Front Cover 
(200-3696-00). 

Opt. 1D - Delete internal delay line for full 8 GHz 
bandwidth. 

Opt. 2D — Delete Two P6207 Probes. 

Opt. 13 - RS-232/CENTRONICS Hardcopy Interface. 
Opt. 1R - Rackmount. 

Opt. B1 - Service Manual. 

INTERNATIONAL POWER PLUG OPTIONS — 

Opt. A1-A5 available. 

See General Customer Information Section for 
description. 


MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 

Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. R5 — Repair warranty extended to cover 

five years. 

See page 643 for further information. 
RECOMMENDED ACCESSORIES — Also see page 500. 
PROBES 

Active — 3.5 GHz, from 0.5 pF/100 kQ, 1 m. 
Order P6207. 

Differential — 1 GHz, active differential, 6 ft. 
Order P6247. (Requires 1103 Power Supply.) 

50 О Divider - 9 GHz, 0.15 pF/500 Q, Tips 1X, 
10X. 1 m. Order P6150. 

CARTS - Order K420 Scope Cart. 

Static Isolation Unit — Order SIU800. 

SOFTWARE 

WSTRO — WaveStar™ software for oscilloscopes. 
Windows 95/NT application for waveform capture, 
analysis, documentation and control from your PC. 
WSTROU – Upgrade from WSTR31 to WSTRO. 
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WSTR31 – WaveStar software for Windows 3.1. 


WSTR31U — Upgrade from DocuWave® software 
to WSTR31. 


LVWIN95 — LabVIEW® for Windows 95. 
LWCVI95 — LabWindows/CVI for Windows 95. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


GP The TDS Series complies with IEEE 
GPIB Standard 488.2-1987, and with Tektronix 
Standard Codes and Formats. 


I ew See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 


rs Tektronix measurement products 
A ISO 9001 are manufactured in ISO 
Ewro registered facilities. 


Digital Sampling Oscilloscope 


New 11801C 


W 

laf Features 

e DC to 50 GHz Bandwidth 

e 7 ps Rise Time 

e Eight Channels, Expandable to 136 (with 
SM-11 multi-channel units) 


e High Resolution and Measurement 
Repeatability 


e 10 Femtosecond Sampling Interval 
(0.01 ps) 
e Modular Architecture 
* Dual Timebase Allows Multiple Windows 
• FFT 
* Predefined Telecom Masks 
* True Dual-step Differential TDR 


* Fully Automatic Jitter and Noise 
Measurements 


* Automatic Statistical Measurements, 
Histograms and Mask Testing 


* Automatic Pulse Measurements with 
Statistics 


* Comprehensive Waveform Processing 


* Complete Programmability for ATE 
Applications 


* Color Display with Color Grading 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
NRW. hitp://www.tek.com 


СЄ 


# |60 9001 Tektronix measurement products 


are manufactured in ISO 
Wuvemwmewoawanmewm registered facilities. 


[ Tektronix 11801C Digital Sampling Oscilloscope || 


СЕЕ 


New 11801C Ё 


The 11801C Digital Sampling 
Oscilloscope 


The 11801C Digital Sampling Oscilloscope 
offers the widest range of on-board measure- 
ment and waveform processing capabilities of 
any multi-Gigahertz scope. With excellent 
measurement repeatability, exceptional vertical 
resolution and fast display update rate, the 
11801C is a powerful measurement tool for 
semiconductor testing, TDR characterization 
of circuit boards, IC packages and cables, and 
high speed digital data communications. 


MODULARITY MEETS YOUR NEEDS NOW AND 
IN THE FUTURE 

The modular microprocessor-based architec- 
ture of the 11801C not only allows you to 
select the right configuration for your appli- 
cation, but also allows expandability to meet 
your future measurement needs. The 
11801C accepts up to 4 dual-channel sam- 
pling heads and can be expanded through 
the SM-11 Multi-Channel Units to 136 chan- 
nels. There are currently nine sampling 
heads to choose from: 


SD-14 3 GHz high impedance 
(100 kQ/0.475 pF) dual-channel probe sampler 


SD-20 20 GHz single-channel 
loop-through head 


SD-22 12.5 GHz dual-channel low noise head 
SD-24 20 GHz dual-channel TDR/sampling head 
SD-26 20 GHz dual-channel sampling head 
SD-32 50 GHz single-channel sampling head 


50-42 6.4 GHz O/E converter 
(55 ps optical pulse response FWHM) 


SD-44 15 GHz O/E converter 
SD-51 20 GHz trigger head 
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Characteristics 


VERTICAL SYSTEMS 
Rise Time/Bandwidth — Determined by the 
sampling head used.*' 


Vertical Resolution — 8 bits full screen 
(78 uV LSB at 2 mV/div deflection factor). 


Amplifier Gain Accuracy - +1% of all settings. 


Deflection Factors — 2 to 255 mV/div in 
1 mV/div increments. 


Offset Range - «2 V. 


HORIZONTAL SYSTEM 

Main and Window Time Base — 1 ps/div to 
5 ms/div, settable in 1-2-5 sequence or in 

1 ps increments. 


Time Interval Accuracy — 8 ps + 0.01% x 
(interval) + 0.001% x (position), guaranteed; 
4 ps + 0.004% x (interval) + 0.000496 x 
(position), typical, where interval 21 ns; 

2.5 ps + 0.0004% x (position), typical, where 
interval = 100 ps; 1 ps + 0.0004% x 
(position), typical, where intervals «10 ps. 


Notes: 1) For intervals «100 ps, the above 
holds for time/div «20 ps/div. 

2) For other intervals not listed above, 
linearity interpolate the cardinal points. 


Record Length — 512, 1024, 2048, 4096, 
and 5120 samples. 


Windows — Any number of window records 
may be placed on any number of main 
records, up to a maximum of 8 displayed 
traces. All window records have the same 
duration, but may be independently posi- 
tioned on any main record. Windows may be 
set to automatically track a moving edge on 
the main record. 


Maximum Sampling Rate — 200 ks/s. 


TRIGGER SYSTEM*? 

Trigger Bandwidth — Direct 4 GHz typical. 
Prescaled 12.5 GHz typical. 

Trigger Sensitivity — Direct DC to 4 GHz: 
50 mV typical. 

Prescaled 2 to 10 GHz: 500 mV, 

10 to 12.5 GHz: 800 mV typical. 

Delay Jitter - 1.1 ps +4 ppm of a position 
typical. 2.0 ps +5 ppm of position 
maximum (RMS). 

Metastability: Raw «0.005 ppm at 2.488 GHz 
with 200 mV input trigger voltage, typical. 
Enhanced is theoretically zero. 

Internal Clock — 100 kHz (drives TDR, 
Internal Clock Output, and Calibrator). 
Trigger Level Range - «1.0 V (+10 V with 
10X trigger attenuator activated). 

Trigger Input Range - «1.5 V («1.5 V, 

5 V RMS maximum with 10X). 


Trigger Holdoff — 5 us to 2.5 s. 
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MEASUREMENT SYSTEM 

Waveform Processing Functions — Add, 
subtract, multiply, divide, absolute, average, 
differentiate, envelope, exponent, integrate, 
natural log, log, signum, square root, 
smoothing, and filter. 

Measurement Set — Max, min, mid, p-p, 
mean, RMS, amplitude, extinction ratio, 
overshoot, undershoot, noise*?, rise, fall, 
spectral magnitude, spectral frequency, THD, 
SNR, frequency, period, prop delay, cross, 
width, phase, duty cycle, jitter*3, area +, 
area —, and energy. Measurements are con- 
stantly updated; mean and standard deviation 
available on all measurements. 


Measurement Parameters — (Proximal, 
mesial, distal, and start/stop levels): 
May be set to absolute levels. 


Cursors — Paired or split dots, vertical bars, 
and horizontal bars. 


TDR SYSTEM (SD-24 ONLY) 
Combined TDR/Acquisition Reflected 
Risetime — 35 ps or less. 


TDR Step Amplitude — Adjustable to «250 mV 
(polarity of either step may be inverted). 


Time Coincidence Between TDR 
Steps — Adjustable to less than 1 ps. 


Source Resistance — 50 «0.5 О. 


Typical Aberrations (at «250 mV 
Amplitude) — 10 ns to 20 ps before step: 
+3% or less; less than 300 ps after step: 
+10%, -5% or less; 300 ps to 5 ns after 
Step: +3% or less; elsewhere: +1% or less. 


CRT AND DISPLAY FEATURES 
CRT - 9 in. diagonal, magnetic deflection, 
vertical raster scan orientation. Color. 


Colors — Eight-color default color set 
included; or, colors are user-selectable from 
palette of 262,144 colors. 


Video Resolution — 552 horizontal by 704 
vertical displayed pixels. 


*1 Vertical system specifications of 11801C with 
SD-14 non-applicable. See 11800 Series Sampling 
Head specifications. 

*2 11801C has external trigger only; requires 

23 ns pretrigger or DL-11 Delay Lines to view 
trigger point (45.5 ns with Option 1M). 

*3 Available only in statistical measurement 
mode. 
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POWER REQUIREMENTS PHYSICAL CHARACTERISTICS 

Line-Voltage Ranges — 90 to 132 V RMS, Cabinet Rackmount 

180 to 250 V RMS. Dimensions mm in mm in 

Line Frequency - 48 to 440 Hz. 11801C Width 448 17.6 483 19.0 

Maximum Pow tion - 214 W. Height 238 94 222 88 
коша E 210 Depth 599 23.6 550 21.6 

ENVIRONMENTAL AND SAFETY UNE ДИ ос ни ЕЙ E пава. 

Temperature – Height 238 94 222 8.8 

Operating: 0°C to +50°C; nonoperat- _ Depth ee | 558 22.0 550 21.6 

ing: —40°С to +75°C. Weights kg Ih kg Ih 

Humidity - Operating and nonoperating: up 11801C Net 22.3 49.0 23.2 51.0 

to 95% relative humidity, up to 50°C. О-В 25.9 sss 570 268. 590. 

Per Mil-T-28800E, Туре Ill, Class 5. SM-11 Net 20.0 44.0 20.9 46.0 

Shipping — — 236 — 820 245 94.0 


Altitude, Vibration, Shock Nonoperating, 
Bench Handling — Meets MIL-T-28800E, 
Type Ш, Class 5. 


Electromagnetic Compatibility (with sam- 
pling heads or optional blank panels 
installed in all sampling head compart- 
ments) — Meets the requirements of: MIL- 
STD-461B; FCC Part 15, sub-part J, Class A; 
VDE 0871/6.78 Class B. 


Safety - Listed UL 1244, CSA Bulletin 556B 
September 1973. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


11801C 

Digital Sampling Oscilloscope 

Includes: User Manual (070-9971-00); 
Programmer Manual (070-9970-00); Service 
Manual (070-9972-00) 12-inch SMA-SMA cable, 
2 ea. 8-1/2-inch SMA-SMA cable, 1 Wrist Strap. 
Opt. 1M - Multi-Channel Conversion: Modifies 
11801C to permit operation with up to four SM-11 
Multi-Channel Units. 

Opt. 18 - Rackmount. 

Includes: Hardware, tooling, and instructions for 
converting bench model to rackmount 
configuration. Available with 11801C and SM-11. 
SM-11 - Multi-Channel Unit. Accepts 16 heads. 
Includes: Installation/User Manual. 

Order 070-7048-01. 


DL-11 
Delay Line. 


Includes: Delay Line Instruction Sheet. 

Order 070-7051-01. 

INTERNATIONAL POWER PLUG OPTIONS 

Opton A1-A5 - Available. 

ADDITIONAL ACCESSORIES 

Calibration Step Generator — USA (067- 1338- 
00); Europe (067-1338-01); UK (067-1338-02); 
Australia (067-1338-03); Switzerland 
(067-1338-05); Japan (067-1338-06). 
Sampling Head Extender Cable, 1 meter — 
012-1220-00. 

Sampling Head Extender Cable, 2 meter – 
012-1221-00. 

DL-11 Service Manual - 070-7050-01. 

SM-11 Service Manual - 070-7049-01. 

Blank Panel for Empty Sampling Head 
Compartments — 200-3395-00. 

ECL Terminator — 015-0558-00. 


inside the U.S. see the price list in the back of this catalog. 


SMA Accessory Kit — 020-1693-00. 
RECOMMENDED PROBES 

P6150 — 9 GHz Passive Probe. 

P6217/1103 - 4 GHz, 0.4 pF Active FET Probe and 
Power Source. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


шт See Tektronix оп the World Wide Web: 
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http://www.tek.com 
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Sampling Heads 
SD-14 • SD-20 ° SD-22/-24/-26 • SD-32 * SD-42/-44 • ORR-24 • SD-51 


ww 
laf Features 


SD-14 

* 100 kQ, 0.5 pF Typical 

* 7 V p-p Dynamic Range 

* 3 GHz Bandwidth 

* ECL, CMOS and GaAs Device 
Characterization 

SD-20 

* Loopthrough Sampling Head 

* Non-terminated 

* General-purpose TDR 

SD-22 

* 12.5 GHz Bandwidth 

* Low-noise 

* Digital Data Communications 

* Dual-channel 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
NIW http://www.tek.com 
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SD-14 High Impedance Probe 
Sampler 


The SD-14 is a dual-channel, 3 GHz probe 
sampler designed for high impedance signal 
acquisition where а 50 Q acquisition system 
is not the optimal solution. The SD-14 is 
ideal for high-speed device characterization 
such as ECL, CMOS, ACL, and GaAs testing. 
The 100 kQ input impedance and 0.5 pF 
capacitance results in very low loading of the 
device under test. The 7 V dynamic range 
and «3.5 V offset range, makes the 50-14 
suitable for testing all digital logic families as 
well as most analog circuits. 


The SD-14 consists of two samplers, each 
attached at the end of a 1.0 meter cable for 
easy circuit probing. The modular architec- 
ture of the CSA 803C/11801C enables the 
use of extended samplers, bringing a new 
level of performance to sampling scopes. In 
conjunction with the 11801C and SM-11 
multi-channel unit, it is possible to configure 
up to 136 channels of high-impedance, high- 
bandwidth acquisition with measurement 
accuracy approaching 140 ps. 


SD-14 Option 01 adds a longer probe tip, 
two probe-to-ECB (etched circuit board) 
adapters, and two probe-to-SMB adapters. 
These ease probing of plated holes (as found 
in Outboards for IC testers) and semi-perma- 
nent connections. 


SD-20 Loopthrough Sampling 
Head 


The SD-20 is a single-channel, 20 GHz 
loopthrough sampling head designed for 
low-loss testing in applications such as 
microwave systems research and develop- 
ment, digital device characterization, and 
high-speed digital communications circuit 


Plug-Ins 


design. It provides an acquisition rise time of 
17.5 ps, with typically 750 pV RMS of noise 
(350 uV with smoothing) to ensure clean, 
undistorted signals. 


The SD-20 is non-terminated and keeps 
losses to a minimum by routing the signal of 
interest directly through the sampling head 
without the need of a power divider. The 
SD-20 can also be used for customized TDR 
measurements of transmission lines and 
controlled impedance devices. An external 
signal generator may be used, instead of the 
SD-24 step generator, to tailor the TDR stim- 
ulus to fit a particular situation. For instance, 
slower slew rates or higher amplitude may 
be utilized, or you may perform half-sine or 
impulse testing. 

In digital communications, the SD-20 is use- 
ful for viewing and triggering on the clock 
signal without the use of a power divider. 


SD-22 Low-noise Sampling Head 


The SD-22 is a dual-channel, 12.5 GHz sam- 
pling head specifically designed for low-noise 
measurement in digital communications and 
device characterization applications. It pro- 
vides an acquisition rise time of 28 ps, and 
typically 450 uV RMS of displayed noise. With 
smoothing, noise levels are 180 pV RMS. 


In order to precisely capture and display the 
switching characteristics of high-speed com- 
munications circuits, to make accurate statisti- 
cal measurements of signal noise and signal 
timing jitter, or to obtain stable timing mea- 
surements of fast digital ICs, the noise floor of 
the test equipment must be kept to a mini- 
mum. The SD-22 is the ideal instrument for 
these low-noise applications. 
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т 

Pa € Features 

SD-24 

* TDR/Sampling Head 

* Dual-channel, Differential TDR 

* 20 GHz Bandwidth 

* 35 ps Reflected Rise Time 

* Line Impedance and Crosstalk 
Characterization 

SD-26 

* 20 GHz Bandwidth 

* Dual-channel 

SD-32 

• 50 GHz Bandwidth 

* Single-channel 

* 2.4 mm Connector 

SD-42*! 

* Optical-to-Electrical Converter 

* DC to 6.4 GHz Optical Bandwidth 

* 1000-1700 nm Wavelength Range 

$0-44*1 

* Optical-to-Electrical Converter 

* DC to 15 GHz 

* 1100 - 1650 nm Wavelength range 

ORR-24*' 

* Optical Reference Receiver 

• DC to 2.0 GHz 

* 1310-1500 nm Wavelength Range 

SD-51 

* Trigger-countdown Head 

• 1 to 20 GHz Bandwidth 

* Less Than 6 ps RMS Jitter 


*! For more information on this product, see 
the Telecommunications products section 
of this catalog. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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SD-24 TDR/Sampling Head 


The SD-24 is a dual-channel TDR/Sampling 
Head. This sampling head has a rise time of 
17.5 ps or less, with a typical 20 GHz equiva- 
lent bandwidth. 


Each channel of the SD-24 is also capable of 
generating a fast rising step for use in Time 
Domain Reflectometry (TDR). In TDR mode, 
the acquisition portion of the sampling head 
monitors the incident step and any reflected 
energy. The reflected rise time of the TDR step 
is 35 ps or less. The polarity of each channel's 
TDR step can be selected independently of the 
other channel. This allows for differential or 
common-mode testing of two coupled lines, 
in addition to the independent testing of iso- 
lated lines. The SD-24 can be used to charac- 
terize crosstalk by using the TDR step to drive 
one line while monitoring a second with the 
other channel. 


The "filter" function on the CSA 803C/11801C 
can be used with TDR or crosstalk measure- 
ments to characterize a system at a slower 
rise time. 


SD-26 Sampling Head 


The SD-26 is a dual-channel, 20 GHz equiva- 
lent bandwidth sampling head. This sampling 
head has the same acquisition capability as 
the SD-24 TDR/Sampling Head but does not 
include the TDR step generators. 


SD-32 Sampling Head 


The SD-32 is a single-channel, 50 GHz band- 
width sampling head. The SD-32 performance 
is available for any new or existing CSA 
803A/11801B mainframe. The SD-32 has 
measured bandwidth of greater than 50 GHz 
and calculated rise time less than 7.0 ps. The 
front-panel connector is female 2.4 mm, and 
an adapter is provided (011-0157-00; 2.4 mm 
male to 2.92 mm female) in order to maintain 
compatibility with SMA connector systems. 


SD-42 Optical-to-Electrical 
Converter"! 


The SD-42 Optical-to-Electrical Converter head 
can be used to analyze optical signals in the 
1000 nm to 1700 nm wavelength range. The 
pulse response of the measurement system is 
less than 55 ps FWHM (Full-width, Half-maxi- 
mum), which is equivalent to a calculated 
bandwidth of DC to 6.4 GHz. The electrical 
output on the front panel is coupled to the 
adjacent sampling head via the semi-rigid 
coaxial link provided. 
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The SD-42 is also equipped with an optical 
power meter for average power monitoring 
through a pair of voltage outputs on the 
front panel. Power from 5 nW to 5 mW can 
be measured. 


SD-44 Optical-to-Electrical 
Converter*! 


The SD-44 is an optical-to-electrical (O/E) 
converter for use with the Tektronix CSA 803 
and 11800 Series sampling oscilloscopes 
equipped with an SD-2x or SD-3x Electrical 
Sampling Head. The SD-44 Optical-to- 
Electrical Converter can be plugged directly 
into a 11800 sampling slot, CSA 803 power 
slot, or attached via a sampling head extender 
cable for remote use. The head extenders 
come in either 1 meter (012-1220-00) or 

2 meter (012-1221-00) options. 


Optical signal input on the SD-44 is a standard 
FC/PC fiber optic connector. Other connector 
types can be accommodated by using hybrid 
fiber optic jumper cables (SA/SD-42) or an 
assortment of hybrid mating adapters (SD-44). 


ORR-24 Optical Reference 
Receiver * 


The Synchronous Data Hierarchy (SDH) and 
the Synchronous Optical NETwork (SONET) 
standards are the cornerstones of today's 
high-speed digital telecommunications sys- 
tems. The Tektronix ORR24 optical reference 
receiver provides an important interface for 
compliance testing of SDH/SONET optical 
transmission products or components. 


The amplified design of the ORR24 converts 
the incoming optical light into a high gain, 

low noise electrical signal. This allows easy 
testing of optical designs as well as repeatable 
measurements. The ORR24 is DC coupled 
which is required for accurate extinction ratio 
measurements. 


SD-51 Trigger Head 


The SD-51 Trigger-countdown Head provides 
stable displays of signals from 1 to 20 GHz 
with less than 6 ps RMS jitter. 


The SD-51 is a free-running tunnel diode 
oscillator with a front-panel control to syn- 
chronize the oscillator to a subharmonic of 
the input signal and the output oscillator to 
a subharmonic of the input signal. The out- 
put from the SD-51 is coupled to the 

CSA 803C/11801C Series trigger input con- 
nector. The output signal is a direct count- 
down of the input (and the input connector) 
and permits triggering by the sampling time 
base unit. 
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Sampling Heads 
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SAMPLING HEAD CHARACTERISTICS 


Channels Bandwidth Rise Time — Impedance Noise Applications (Typical) 

SD-14 2 3 GHz 140ps 100k2/0.5pF 2mV ECL, CMOS, ACL GaAs 
Мае Atypical) — 0.55 pF Opt. 01... Dev. Characterization 
SD-20 1 20 GHz 17.5 $ 500 unterm. 750 pV Special TDR, 
иии ии ы NM d aaa Communications — 
SD-22 2 12.5 @Н2 — 28ps — 500... 450ү Communications —— 
SD24 а. 20GHz — 175ps — . фо DOW — TDR/TDT Crosstalk 
SD26 — . E... 20GHz — 175ps 502 i. 750 фу. Device Characterization 
SD-32 1 50 GHz 7.0 ps 50 Q 1.8 mV High Bandwidth 
— 1 "T Communications & Microwave 
SD-42 1 ии Lees № Optical-to-Electrical 
SD44 — .. мали. ИИ — | ... Optical-to-Electrical 
ORR-24 1 2.0 GHz 50 Q Optical Reference Receiver 
"uum п 1! 7 и... (SONET/SDH) — 
50-51 ИШ 20 GHz 500 „Tigger Countdown Head 
Characteristics Aherrations (typical) (SD-20, SD-22, SD-24, 


Acquisition System — SD-14, SD-22, SD-24, 
SD-26: dual channel; SD-20, SD-32: single 
channel. 

Rise Time — SD-14: 140 ps; SD-20, SD-24, 
SD-26: 17.5 ps; SD-22: 28 ps, all from 

10% to 90%. 


Bandwidth — 3 GHz (typical) for the SD-14; 
20 GHz for the SD-20, SD-24, and SD-26; 
12.5 GHz for the SD-22; 50 GHz for the SD-32. 


Dynamic Range - 1 V р-р within a +1.6 V range 
for the SD-20, SD-22, SD-24, SD-32; 7 V p-p 
within a 3.5 V offset range for the 50-14. 


Dot Transient Response — Accuracy after 
calibration at operating temperature is 

+5% for signals up to 0.5 V p-p. Adjustable 
to unity for signals up to 1.0 V p-p. 

Input Impedance — SD-22, SD-24, SD-26, 
SD-32: 50 Q «0.5 Q. SD-14 is 100 kQ and 
0.5 pF (0.55 pF for Option 01). SD-20 is not 
terminated and not rated. 


Displayed Noise - 

With unity dot response: Maximum Typical 
SD-20, SD-24, SD-26 12mV | 7504V 
80-22 80000 450 pV 
EUN ИННЫ вту тту 
8032 1 23mV — 18mV 
With smoothing: a 
50-20, 50-24, SD-26 — "^ 550 pV 350 pV 
SD-22 400 pV 180 pV 
SD-32 imV 700jV 


114*0scilloscopes 


SD-26 only) - The following are acquisition 
aberrations. 10 ns to 20 ps before step: +3% 
or less. «300 ps after step: +10%, -5% or 
less. 300 ps to 5 ns after step: +3% or less. 
300 ps to 5 ns after step: «4 or less (SD-20 
only). 5 ns to 100 ns after step: +1% or less. 
Elsewhere: +0.5% or less. 

Aberrations (typical) (SD-14 only) - «1.5 ns 
after step: 41295, —25%, 1.5 ns to 4 ns after 
Step: 4196, —396, 4 ns to 30 ns after step: 
+2%. Elsewhere: +1%. 

Maximum Input Voltage — +3 V. SD-14: 

x15 V; SD-32: «2 V. 

Isolation Between Channels — 1% p-p volt- 
age transmission from the channel driven by 
the 067-1338-00, to the quiescent channel 
(see page 117 in this catalog). 

Time Coincidence Between Channels — 

10 ps accuracy; <0.2 ps/°C stability. 

TDR SYSTEM (SD-24 ONLY) 

Displayed Rise Time. 

Incident — 28 ps typical, 10% to 90%, at 
+250 mV ог -250 mV output, elsewhere +1%. 
Reflected — 35 ps or less, 10% to 90%, at 
+250 mV or -250 mV output. 

TDR Step Amplitude - Adjustable to +250 mV 
(polarity of either step may be inverted). 
Time Coincidence Between TDR 

steps - Adjustable to less than 1 ps. 

Source Resistance - 50 Q «0.5 Q. 
Aberrations (at +250 mV amplitude) - The 
following are TDR aberrations. 10 ns to 20 ps 
before step: +3% or less. «300 ps after step: 
+10%, -5% or less. 300 ps to 5 ns after step: 
+3% or less. Elsewhere: +1% or less. 
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ENVIRONMENTAL AND 
SAFETY CHARACTERISTICS 
(11801С, CSA 803С, SM-11, SD-Series Heads) 


Temperature - Operating: 0°C to +50°C; 
Nonoperating: —40°С to +75°C. 


Altitude, Vibration, Shock, Bench 
Handling — Operating and nonoperating: 
meets MIL-T-28800C, Type Ш, Class 5. 


Safety - Listed UL 1244 (пої 50-14, 50-32, 
SD-42, 50-46), certified CAN/CSA С22.2 
Vo. 231. 


Electromagnetic Compatibility 

(not 50-14) - Meets the following require- 
ments of MIL-STD-461C: CE-03 Pt 4 Curve 1, 
CS-01 Pt 7, CS-02 Pt 4, CS-06 Pt 5, 

RE-02 Pt 7, RS-01 Pt 4, RS-02 Pt 5, 

RS-03 Pt 7 (limited to 1 GHz). Meets FCC 
Part 15, subpart J, Class A. For Germany: 
Meets VDE 0871/6.78 Class B. 

(Not all for SD-14.) 


Humidity — To 95% RH at up to 50°C. 


Characteristics (SD-51) 


Input Signal — Frequency range is 1 to 20 
GHz. Stable synchronization on signals of at 
least 100 mV p-p, as measured separately 
into 50 Q, 5 V p-p max. 


Input Characteristics — 50 Q SMA (3 mm) 
connector. Open termination paralleled by 1 pF. 


Trigger Output — Approximately 200 mV into 
50 Q. Jitter is 6 ps RMS or less with signals 
from 5 to 20 GHz; 7 ps RMS or less with sig- 
nals from 1 to 5 GHz. Kickout at signal input 
is 180 mV peak; kickout occurs between 
successive samples. 
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SD-14 * SD-20 * SD-22/-24/-26 • 50-32 • SD-42/-44 • ORR-24 * SD-51 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SD-14 

High Impedance Probe Sampler. 

Includes: Installation/User Manual (070-8286-01); 
Service Manual (070-8285-01); 4-post ECB Mount 
Ground Socket; Edge Tab Ground Socket; 10 ea. 
Wire-form Ground, .050 Spacing; 10 ea. Wire-form 
Ground, .040 Spacing; Plastic Accessories Case. 
Opt. 01 - Longer Probe Tip, Probe to ECB 
Adapters, Probe to SMB Adapters. 

SD-20 

Loopthrough Sampling Head. 

Includes: Installation/User Reference (070-7531- 
01), Service Reference (070-7528-01), Precision 
3.5-mm Termination (011-0155-00), 2 SMA 
Short-circuit Terminations (015-1020-00). 

SD-22 

Low-Noise Sampling Head. 

Includes: Installation/User Reference (070-7226- 
02), Service Reference (070-7227-02), 2 SMA 
Short-circuit Terminations (015-1020-00). 


50-24 

Dual TDR/Sampling Head. 

Includes: Installation/User Reference (070-7052- 
01), Service Reference (070-7053-01), SMA 
Short-circuit Terminations (015-1020-00). 


SD-26 

Dual Sampling Head. 

Includes: Installation/User Reference (070-7226- 
02), Service Reference (070-7227-02), 2 SMA 
Short-circuit Terminations (015-1020-00). 


$0-32 

Sampling Head. 

Includes: Installation/User Reference (070-8268- 
01); Service Reference (070-8269-01); 1 SMA 
Short-circuit Termination (015-1020-00); 2.4 mm 
Male to 2.92 mm Female Adapter (011-0157-00). 
SD-42 

Optical-to-Electrical Converter.See the 
Telecommunication Instruments section for com- 
plete information. 

SD-44 

Optical-to-Electrical Converter. 

Includes: Hard Case, User Manual (English), 
Assorted Fiber Optic Hybrid Connectors (FC/FC, 
FC/ST, FC/SC), FC/FC Single-mode Fiber Jumper, 
Rigid 50 О U-Cable, Certificate of Traceable 
Calibration. 

SD-44 External Power Supply with SD-4x Adapter 
Cable - 016-1609-00. Includes: IEC Compatible 
Power Supply, SD-44 Adapter Cable, U.S. Power 
Cord, Instruction Sheet. 

Alternative Power Cords (IEC Compatible): 
European: 161-0066-09. 

UK: 161-0066-10. 

Australia: 161-0066-11. 

Switzerland: 161-0154-00. 


DIN/FC Fiber Optic Hybrid Connector — 119-5118-00. 


10 kHz to 21 GHz DC Block - 

"N" Type: 015-0509-00. 

K to "N" Type Adapter: 015-0369-00. 

1101A 

Tektronix Power Supply. 

Includes: Hard Case, User Manual (English), 
Assorted Fiber Optic Hybrid Connectors (FC/FC, 
FC/ST, FC/SC), FC/FC Single-mode Fiber Jumper, 
50 О SMA Cable, Frequency Response Graph, 
Certificate of Traceable Calibration. 

SD-51 

Trigger Head. 

Includes: Installation/User Manual (070-7338-01), 
Service Reference (070-7339-01), 12 in. SMA 
Male-to-Male (174-1364-00). 

MEASUREMENT SERVICE OPTIONS 

50-14 - 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 

SD-20/-22/-24/-26/-32/-42/-44 — 

Opt. СЗ - Three years of Calibration Services. 
Opt. C5 – Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 

SD-51 - 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 

ORR24 - Optical Reference Receiver 
RECOMMENDED ACCESSORIES 

Also see page 500. 

PROBES 

50 О Divider Probes — 2 tips: 1X, 10X. 1X: 3 GHz, 
50 €; 10X. 9 GHz, 0.15 pF/500 Q, 1 m. 

Order P6150. 

20X, 3 GHz 1000 Q. Order P6158. 

See pages 523, 524. Requires SMA Male-to-BNC 
female adapter when attached to SMA-type inputs. 
Order 015-0554-00. 

ADDITIONAL ACCESSORIES 

Also see page 500. 

2X Attenuator - SMA Male-to-Female. 

Order 015-1001-00. 

5X Attenuator — SMA Male-to-Female. 

Order 015-1002-00. 


Oscilloscopes 


75 О to 50 О Min Loss Attenuator — BNC. 

Order 011-0112-00. 

Blank Sampling Head — Order 200-3395-00. 

SMA Accessory Kit — 2 ea. 2X and 5X Attenuators; 
2 ea. SMA Terminations, Male Short Circuit, 
Female Short Circuit, Male 50 Q , Female 50 О, 

2 ea. 50 Q Signal Cables (2 ns), 2 ea. 500 ps 
Semi-rigid Cable, 2 ea. Male-to-Male Adapters, 

2 ea. SMA Male-to-BNC Female, 2 ea. 
Female-to-Female, 1 ea. 50 Q Power Divider, 

1 ea. Combination Wrench (.312, 6 point). 

Order 020-1693-00. 

ECL Terminator — Provides the bias and termina- 
tion for ECL device outputs. At 10 GHz bandwidth 
and 196 precision attenuation, accurate AC and DC 
measurements are ensured. Attenuation: 10X 
+1.0% @ DC, 20 dB +3 dB, DC to 10 GHz. 
Aberrations: +3% max with 100 ps Rise Time. 
Order 015-0558-00. 

DC Block (Coupling Capacitor) — BNC. Order 015- 
1013-00. 

Slip-on Connector — Order 015-0553-00. 
Connector Savers — (SMA) Order 015-0549-00. 


CABLES AND EXTENDERS 

Sampling Head Extender Cables — 

(1 m) Order 012-1220-00. 

(2 m) Order 012-1221-00. 

Acquisition Extender — Order 067-1324-00. 
Acquisition System Extender — Order 067-1323-00. 
Card Cage Extender — Order 067-1267-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МММ hitp://www.tek.com 
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Multi-channel Unit/Delay Line 


SM-11 * DL-11 * SIU 800 


" 
) € Features 


SM-11 

* Multi-channel TDR and Simultaneous 
Acquisition 

* Up to 136 Acquisition Channels When 
Connected to the 11801C Digital Sampling 
Oscilloscope 


DL-11 
* 47.5 ns Compensated Dual Delay Line 
• 5 GHz Bandwidth 


CALIBRATION STEP GENERATOR 
* 250 mV 


* Verifies Specifications of SD-14, SD-20, 
SD-22, SD-24, SD-26 Sampling Heads 

SIU 800 

* «40 ps Reflected Rise Time When Used 
with SD-24 

* «80 mp Reflection Coefficient 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т See Tektronix оп the World Wide Web: 
M, 


http://www.tek.com 
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116+ Oscilloscopes 


The SM-11 Multi-channel Unit can accept up to 16 SD-Series Sampling Heads. 


SM-11 Multi-channel Unit 


The SM-11 Multi-channel Units expand the 
11801C Digital Sampling Oscilloscope to 
136 channels. Each SM-11 accepts up to 16 
of the SD-Series Sampling Heads; an 
11801C mainframe, with Option 1M added, 
is capable of driving up to four SM-11 
Units. The entire system can then be driven 
through a single GPIB address. 


The 11801C/SM-11 acquisition system is 
designed to acquire up to 68 channels in a 
single acquisition. Thus, in two acquisition 
cycles, all 136 channels can be acquired. 
The hardware measurement capability of the 
11801C system allows timing measurements 
to be taken in a single acquisition cycle. This 
greatly increases the throughput of a large 
multi-channel system over that of a system 
where the signals must be multiplexed 
through a small number of acquisition chan- 
nels and then processed in software to deter- 
mine measurement results. 


PHYSICAL CHARACTERISTICS 
Cabinet Cabinet Rackmount Rackmount 


Dimensions mm in. mm in. 
Width — 448 176 43 19 
Height 238 — 94 22 88. 
Depth — 558 — 22 — 8550 216 
Weights kg Ibs. kg Ibs. 
№ 20 44 209 46. 
Shipping 236 — 52 245 54 


Plug-Ins 


DL-11 Delay Line 


The DL-11 Delay Line provides approximately 
47.5 ns of delay from the signal input to the 
signal output. The DL-11 contains two delay 
lines that, when connected, allow you to view 
the triggering event through the 11801C or 
CSA 803C. The DL-11 has approximately 5 GHz 
bandwidth and attenuates the signal by 50%. 


A delay line can reduce horizontal jitter and 
provide more accurate measurements, 
because it lets you take measurements on 
the first rising edge of the triggering event. 
The DL-11 Delay Line contains two delay lines 
each with 47.5 ns delay. The DL-11 is used for 
showing the triggering event of a signal 
displayed on an 11801C or a CSA 803C. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Width — 159 63 
Height 1947 
Depth 36 М. 
Weight kg Ibs. 
Net I --— И 
Shipping 3.08 14 


Static Isolation Unit/Calibration Step Generator 


SM-11 * DL-11 * SIU 800 


Calibration Step Generator 


The Calibration Step Generator is a very fast 
rise time, 250 mV step generator that verifies 
specifications of the SD-14, SD-20, SD-22, 
SD-24, and SD-26 sampling heads. It is sup- 
plied with a certificate and test report, stating 
the rise time of the step based on a measure- 
ment-controlled, internal Tektronix acquisition 
standard, to a tolerance of 2.5 ps typically. 
This reported rise time will not exceed 19.5 ps. 
The output connector is a precision 3.5 mm 
male that allows direct interface to the SD- 
Series head. The step generator is triggered 
directly from the Internal Clock Output on a 
CSA 803C/11801C Series mainframe. 


SIU 800 Static Isolation Unit 


The SIU 800 protects the sampling bridge 
from damage due to static discharge from 
Circuit boards and cables. The SIU 800 is 
intended for use in applications such as TDR 
circuit board testing and cable testing where 
large static charges can be stored. When 
used with the SD-24 TDR/Sampling Head, 
the SIU 800 provides a reflected rise time of 
less than 40 ps and a reflection coefficient of 
less than 80 mp. 


The SIU 800 is installed between the DUT 
and sampling head and is controlled manual- 
ly by a foot switch or under program control 
through a TTL-compatible input. When the 
foot switch is in the normal position (not 
pressed), the DUT is grounded through a 


50 Q termination resistor. This will discharge 
any static charge stored in the DUT. Pressing 
the foot switch connects the DUT to the sam- 
pling head input, allowing a measurement to 

be made. Both channels are controlled simul- 
taneously by the foot switch or TTL input. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Width, 2928 0.95 
Height 1105 29 
Depth — 91.39 3.8 
Weight kg Ibs. 
Na 0205 989. 
Shipping — - EC BN NM 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SM-11 

Multi-Channel Unit. 

Includes: Installation/User Manual (070-7048-01), 
Service Reference (070-7049-01), Power Cord, 
U.S., 120 V (161-0066-00). 

Opt. 1R - Rackmount. 


INTERNATIONAL POWER PLUG OPTION 

Opt. A1 - Opt. A5. See Customer Information 
Section for additional description. 
MEASUREMENT SERVICE OPTIONS 

Opt. IN - Product Installation Service. 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 

five years. 

See page 643 for further information. 
RECOMMENDED ACCESSORIES — 

Also see page 500. 

PROBES 

50 Q DIVIDER - 10X, DC to 9 GHz. Order P6150. 
20X, З GHz 1000 Q. Order P6158. 

Requires SMA Male-to-BNC Female Adapter when 
attached to SMA-type inputs. Order 015-0554-00. 
ADDITIONAL ACCESSORIES — 

Also see page 500. 

SMA ACCESSORY KIT - 2 ea. 2X and 5X 
Attenuators; 2 ea. SMA Terminations, Male Short 
Circuit, Female Short Circuit, Male 50 O , Female 
50 О, 2 ea. 50 О, Signal Cables (2 ns), 2 ea. 500 
ps Semi-rigid Cable, 2 ea. Male-to-Male Adapters, 
2 ea. SMA Male-to-BNC Female, 2 ea. Female-to- 
Female, 1 ea. 50 О, Power Divider, 1 ea. 
Combination Wrench (.312, 6 point). 

Order 020-1693-00. 


2X ATTENUATOR — SMA Male-to-Female. 
Order 015-1001-00. 


5X ATTENUATOR — SMA Male-to-Female. 

Order 015-1002-00. 

BLANK SAMPLING HEAD — Order 200-3395-00. 
ECL TERMINATOR -- Provides the bias and termina- 
tion for ECL device outputs. At 10 GHz bandwidth 
and 196 precision attenuation, accurate AC and DC 
measurements are ensured. Attenuation: 10X 
+1.0% @ DC, 20 dB +3 dB, DC to 10 GHz. 
Aberrations: +3% max with 100 ps Rise Time. 
Order 015-0558-00. 

SLIP-ON CONNECTOR — Order 015-0553-00. 
CONNECTOR SAVERS - 

(SMA) Order 015-0549-00. 

CABLES AND EXTENDERS 

SAMPLING HEAD EXTENDER CABLES- 

(1 m) Order 012-1220-00. 

(2 m) Order 012-1221-00. 

ACQUISITION SYSTEM EXTENDER — 

Order 067-1323-00. 

CARD CAGE EXTENDER - Order 067-1267-00. 
DL-11 

Delay Line. 

Includes: Installation/User Manual (070-7050-01), 
Instruction Sheet (070-7051-01), 20 in. Coaxial 
Cable, RF 50 © (174-1427-00), 60 in. Coaxial 
Cable, RF 50 О (174-1428-00). 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. 65 - Five years of Calibration Services. 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 

five years. 

See page 643 for further information. 


Oscilloscopes 


CALIBRATION STEP GENERATOR 

U.S. - Order 067-1338-00. 

Includes: Instruction Sheet, Test Report, 
SMA Female Short-circuit Termination. 
UNIVERSAL EURO - 220 V, 50 HZ. 

Order 067-1338-01. 

UNITED KINGDOM - 240 V, 50 HZ. 

Order 067-1338-02. 


AUSTRALIA - 240 V, 50 Hz - Order 067-1338-03. 
SWITZERLAND - 240 V, 50 Hz - Order 067-1338-05. 
JAPAN - 100 У, 50-60 Hz - Order 067-1338-06. 


SIU 800 

STATIC ISOLATION UNIT. 

Includes: 12 V DC Power Supply, Two SMA, 
Male-to-female Adapters, Foot Switch, Two 50 ©, 
Terminators, and an Instruction/Performance 
Verification Manual. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


LA See Tektronix on the World Wide Web: 
М 


http://www.tek.com 
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Logic Scope 
TLS 216 


ГА | 
nd Features 


TLS 216 
* 2.5 pF, 1 MQ Podlet Style FET Probes 
* Display Modes: 

Analog, Timing Diagram and BusForm" 
* <+100 ps Timing Resolution 
* 16 Input Channels 


* 2 GS/s Simultaneous Sampling on 
All Channels 


* 500 MHz Real-time Bandwidth 


* Logic Family Presets for TTL, 
ECL and CMOS 


* Sophisticated Time Qualified Triggering 
with Four Word Recognizers 


» 3-Year Warranty 


BENEFITS 
* Facilitates Hands-free Connection to SMT 
Devices 


* Low Capacitance Probe for Non-intrusive 
Probing 


* Powerful Triggering Reduces Time to 
Identify Problems 


* Flexible Display Modes Simplify 
Recognition of Timing Faults 


* High-speed Acquisitions on All Channels 
Facilitate Analysis of Complex System 
Interactions 


Applications 


* Hardware Performance Verification 
* Multi-channel Data Acquisition 

* Mixed Signal Analysis 

* A/D and D/A Analysis 

* Hardware Timing Analysis 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МИМИ hitp://www.tek.com 
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ТЕЕЕ-488 | 468-1-1987, and with Tektronix Standard 
Codes and Formats. 


118 "Товіс Scope 


TLS 216 Logic Scope 


The TLS 216 Logic Scope is a new class of 
instrument designed to simplify the task of 
debugging digital hardware. The Logic Scope 
seamlessly combines in a single instrument 
the analog acquisition system of a high- 
speed digital storage oscilloscope (DSO) with 
the triggering and display systems of a logic 
analyzer. The 500 MHz bandwidth Logic 
Scope samples all channels simultaneously 
at 2 GS/s and has sophisticated time-quali- 
fied triggering, a high resolution color dis- 
play, and an integrated MS-DOS compatible 
3.5 inch floppy disk drive. 


SOPHISTICATED TRIGGERING TO 

IDENTIFY COMPLEX DIGITAL PROBLEMS 

In addition to edge trigger, most digital sig- 
nals can be easily captured using pulse, glitch 
and pattern triggers. The Logic Scope pro- 
vides two new trigger resources that allow 
the instrument to directly trigger on common 
digital circuit behavior. The industry's first 
time-interval or sequence trigger type moni- 
tors the time between two events, allowing 
the instrument to easily trigger on setup time 
violations, hold-time violations, or unexpected 
propagation delay. The powerful "Time-out" 
trigger type can be used to capture incom- 
plete handshake sequences or to trigger the 
instrument when the DUT "hangs". 


All of these trigger types let developers identi- 
fy channel-to-channel relationships, including 
16-Bit patterns and time-related/time-qualified 
system faults. The Logic Scope's external trig- 
ger-input can be used as a "Trigger Arm" to 
enhance cross-triggering between two instru- 
ments, simplifying the task of using a Logic 
Scope with other test equipment. 


2.5 PF, LOW-MASS FET PROBES 

ENSURE NON-INTRUSIVE CONNECTION 

The Logic Scope includes a set of 16 special- 
ly designed probes that have extremely low 
probe-tip mass (1.5 grams) and input capac- 
itance (2.5 pF). The low probe-tip mass 
ensures that connections made to surface 
mount and fine pitch ICs will be reliable. The 
low input capacitance, combined with the 1 
МО input resistance, decreases the effect of 
the probe on the DUT's operation, allowing 
very accurate measurements to be made 
with confidence. 


These characteristics are made possible by 
using a “podlet-style” probe-tip design instead 
of the “pencil-style” design of traditional oscil- 
loscope probes. Employing the de facto indus- 
try standard of 0.1 inch spacing between the 
signal and ground inputs, each 0.1 inch thick 
podlet can directly attach to the hundreds of 
readily available IC adapters and clips. 


Logic Scope 
TLS 216 


Accessories 


Characteristics 

SIGNAL ACQUISITION SYSTEM 
Sample Rate 2 GS/s 

Bandwidth 500 MHz 

Channels — 16 

Samplers AMEN MEET 
Sensitivity — 50 mV to 10 V/div*! 
Position Range бабу о 
Offset — +1 V from 1 їо 99.5 mV/div | 
*! Magnification used above 2 V/div range. 
VERTICAL SYSTEM 

DC Gain Accuracy - «1.575 after probe 
calibration. 


Vertical Resolution — 8-Bits (256 levels over 
10.24 vertical divisions), 11-Bits with averaging. 
Analog Bandwidth Selection — 20 MHz and full. 
Input Coupling - DC. 

Input Impedance - 50 О with coax adapter, 
1 MQ with probe. 

Maximum Input Voltage — Max non-destructive 
input +25 V (DC + Peak AC). 

Dynamic Range - +15 V to –12 V with probe. 


TIME BASE SYSTEM 

Time Bases __Main, Delayed 

Time/Division Range 500 ps 5 s/div _ 

Time Base Accuracy 0.01% over any 

interval>/=1msinterval 21 ms 
.....500 to 2,000 pts 


Record Length | | 
20% to 80% of record 


Pre-trigger Position 


ACQUISITION MODES 

Sample — Sample data only. 

Envelope - Max/min values acquired over 
one or more acquisitions. 


Average - Waveform averages selectable 
from 2 to 10,000. 


DISPLAY 

Mixed-mode Data Display — Logic Scope 
offers Analog, Timing, and BusForm" display 
formats that simplify recognition of digital 
timing faults and signal anomalies. BusForm 
display compresses many input signals into 
the least amount of display area. The acquired 
data can be displayed in any of the three 
display modes without re-acquiring. 
Waveform Style — Dots, vectors, variable 
persistence selectable from 250 ms to 10 s, 
infinite persistence, and intensified samples. 
Color — Standard palettes and user definable 
colors for waveforms, text, graticules, and 
cursors. Measurement text and cursor colors 
matched to waveform. Waveform collision 
areas highlighted with different color. 
Statistical waveform distribution shown with 
color grading through variable persistence. 
Color Grading — With variable persistence 
selected, historical timing information is 
represented by temperature or spectral color 
scheme providing "z-axis" information about 
rapidly changing waveforms. 

Graticules — Full, grid, cross hair, frame. 
Format - YT. 


Fit to Screen - Entire acquisition memory 
displayed on screen. 

TRIGGERING SYSTEM 

Triggers - Main, Delayed. 

Main Trigger Modes — Auto, Normal, Single. 
Delayed Trigger — Delayed by time 

and/or events. 

Time Delay Range — 16 ns to 250 s (time/div 
«10 уз); 15.1 ns to 250 s (time/div «25 ys). 
Events Delay Range - 1 to 9,999,999 events. 
AUX Trigger Input — TTL compatible; 

Max input voltage is ^1 V to +6 V. 
MEASUREMENT SYSTEM 

The Logic Scope provides a comprehensive 
suite of automatic measurements specifically 
designed to improve efficiency when trou- 
bleshooting digital hardware. Twenty-eight 
on-board measurements, including setup time, 
hold time, and skew, speed identification of 
common digital problems. Whereas traditional 
DSOs confine waveform measurements to 
establishing the relationship of a single channel 
to a clock, the Logic Scope simultaneously 
samples on all channels, so you can see the 
relationships between multiple channels. 


Automatic Waveform Measurements — 


Period — _ Frequency — ^ — . 
High Low — 

+ Width — 75^ Width ^? 5. 
Maximum — — Митт —  — 
Rise — 5 E. en on 
Peak to Peak Amplitude | А 
+ Duty Cycle - Duty бусів — —— 
+ Overshoot | - Overshoot 
Propagation Delay Burst Width 

Mean _ Cycle Mean an 
RMS „Cycle RMS —  ... 
Area Cycle Area — — 
Phase Setup Time. 

Hold Time Skew 


Continuous update of up to four measurements 
on any combination of waveforms. 

Gated — Any region of the record may be 
isolated for measurement using vertical bars. 
Snapshot — Performs all measurements on 
any one waveform, showing results from one 
instant in time. 


Cursor Measurements — Absolute, Delta, 
Volts, Time, Frequency, Binary Readout. 


Cursor Types — Horizontal bars (volts); 
Vertical bars (time); operated independently 
or in tracking mode. 


COMPUTER INTERFACE 

GPIB (IEEE 488.2) Programmability — Full 
talk/listen modes. Control of all modes, 
settings, and measurements. 


HARD COPY/DESKTOP PUBLISHING 
Printer — HP ThinkJet, Epson, PostScript, 
DeskJet, LaserJet, DPU 411/412. 


Export File Formats — EPS (Encapsulated 
PostScript), Interleaf, TIFF, PCX, BMP, RLE. 
Plotter Support - HPGL. 

1/0 Ports — GPIB, Centronics, 

RS-232 (Talk only). 

Floppy Disk Drive - 3.5 in., 

1.44 MB DOS format. 

VGA Output — 15-Pin analog output (Color). 
STORAGE 

Waveforms — 16 full 2,000 pt waveforms. 
119,008 500 pt waveforms on 

1.44 MB floppy disk. 


Setups — 10 front-panel setups. 78,947 
setups on 1.44 MB floppy disk. 

POWER REQUIREMENTS 

Line Voltage Range — 90 to 250 V RMS. 
Line Frequency — 47 to 63 Hz. 

Power Consumption — 300 W max. 
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Logic Scope 
TLS 216 


TRIGGER TYPES (MAIN AND DELAYED) 


Edge 
is detected. 


Trigger when the duration of either a positive or negative. pulse i is E | 
than or greater than the user-defined input. 


. («Time, >Time) | 
Range 
Tm ARS Out of Range) 


Trigger at the end of a user-defined time period if the » trailing e edge of 


Trigger when the duration of either a positive or negative pulse i is either 
between the upper and lower limits or outside the limits. 


Trigger when either a rising or falling edge (positive or negative slope) 


either a positive or negative pulse is not detected. 


Each input may be defined as a low (logic 0), high (logic 1), or don't - 


care (X). Inputs can be ANDed or ORed. The pattern may be positive 
true or positive false. 


Trigger when the duration of a user-defined logical pattern is less than | 
or greater than the user-defined input. 


Trigger when the duration of a user-defined logical pattern is either — 
between the upper and lower limits or outside the limits. 


Trigger at the end of a изег- -defined time period if the user-defined 


apo uu ME 
Range 

. (In Range, Out of Range) || 
Time-out 


The sequence is defined by a set of start and end events. The start or 
end event can be either a pattern or an edge (positive or negative slope). 


=й ог" 
.(Time»Time — — 
Range 
(r i Out of Range) 


Trigger when the duration between the user-defined start and end 
events is less than or greater than the user-defined input. 


Trigger when the duration between the user-defined start and end 
events is either between the upper and lower limits or outside the limits. 


Trigger at the end of a user-defined time period if the user- -defined end 


event does not occur within the specified time after the start event. 


Trigger when a изег- specified logical pattern is detected and the input 


defined as the clock goes true or goes false. Each input may be 
specified as a low (logic 0), high (logic 1), or don't care (X). 


ENVIRONMENTAL AND SAFETY 
Temperature — Operating: +4°C to +50°C. 
Nonoperating: —22°С to +60°C. 

Humidity — Operating and Nonoperating: 
Operating to 80% at or below 29°C, to 20% 
from +30°C to +50°C. Nonoperating to 90% 
at or below 41°C to 5% from +41°C to 50°C. 
Altitude — Operating: 15,000 ft., 
Nonoperating: 40,000 ft. 

Electromagnetic Compatibility - Meets 
MIL-STD-461C, CE-03, Part 4, Curve # 1; 
meets VDE 0871, Category B, FCC rules and 
regulations, Part 15, Subpart B, Class A. 
Safety — Listed UL 1244, certified CAN/CSA 
C22.2 No. 231-М89. 

PROBES 

Active Probes — 2.5 pF, 1 MQ FET. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height with feet _ 236 | 93 
without feet — — 198 76 — 
Width with handle 445 17.5 
Depth with front 432 17 
Weight - kg Ibs. 
Net approximately — 12.3 nc 
Shipping approximately 20 44 — 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 
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Logic Scope. 

Includes: 16 each P6240 2.5 pF, FET Probes, 

2 each Handheld Adapters (013-0281-00), 2 each 
7 in. Ground Leads (196-3302-00), 2 Packages of 
10 each Y-leadsets (020-2008-00), 3 Packages of 
12 each KlipChip™ (020-1386-01), 2 each 2-to-1 
Podlet Adapters (013-0280-00), 1 Package of 

6 Probe Cable Looms (352-0139-00), 3 Cards of 
Channel ID Labels (334-8632-00), Instrument 
Front Cover (200-3696-00), U.S. Power Cord 
(161-0230-01), Quick Reference Guide 
(070-8833-00), User Manual (070-8834-00), 
Programmer Manual (070-8835-00). 


Opt. 1B - Package of 16 50 © Coax Adapters. 


Opt. 1K - K420 Instrument Cart Without Power Strip. 


Opt. 1R - Rackmount Kit. 


Opt. 15 - Substitute 16 Coax Adapters for 
Standard Probes. 


Opt. 24 — Four Extra P6240 Probes. 
Opt. 01 - Calibration Data Report. 
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INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 - Universal Euro 220 V, 50 Hz. 


Opt. A2 - United Kingdom 240 V, 50 Hz. 

Opt. АЗ - Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 

Opt. A5 - Switzerland 220 V, 50 Hz. 
MEASUREMENT SERVICE OPTIONS 

Opt. IN - Product Installation Service. 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 


Opt. R5 - Repair warranty extended to cover 
five years. 


Opt. S3 - Three year upgrade to “On-site” Service. 


Opt. S5 - Five year upgrade to “On-site” Service. 
PROBES 

FET Probes Only - 2.5 pF, 1 MQ, 800 MHz, 20Х, 
1.5m. Order P6240. 

CARTS 

Instrument Cart — Order K420. 


ADDITIONAL ACCESSORIES 
Also see page 500. 


Service Manual - Order 070-8836-00. 
Soft Carrying Case — Order 016-0909-01. 
Hard Transit Case — Order 016-1157-00. 


U.S. Power Strip — Four Outlet, 6 ft., Noise/Surge 
Suppression. Order 131-5342-01. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


іл» See Tektronix on the World Wide Web: 

МИМ hitp://www.tek.com 

GPIB [apip Product(s) complies with IEEE Standard 
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Logic Analyzers 


A New Family of Instruments 


The TLA 700 Series is a new family of instruments developed specifically to address the fast- 
changing needs of today's digital design engineers. These products bring new technology to 
bear on the time and design pressures faced by digital system designers. 


Now with V2.0, the TLA 700 Series addresses the needs of the entire digital design team. HW 
developers, HW/SW integrators and embedded SW developers will all find the TLA 700 with 
V2.0 now provides solutions for those elusive problems that threaten their product develop- 
ment schedules ranging from analog signals to HLL source code. 


* Source Code Support: See page 125 

* Performance Analysis Support: See page 125 

* Repetitive Acquisition with Memory Comparison: See page 125 

* Remote Control with Support for Advanced Data Analysis: See page 126 


TLA 700 Series Logic Analyzer Modules 


The TLA 700 Series includes a wide selection of logic analyzer modules with measurement 
capabilities not seen in logic analyzers before. 


MagniVu™ Acquisition Technology: A Breakthrough for Logic 
Analyzers 

At the heart of all the TLA 700 Series logic analyzer modules is a breakthrough called 
MagniVu™ acquisition technology. MagniVu™ acquisition technology is a super high-speed 
sampling architecture that dramatically changes the way logic analyzers work and what func- 
tionality they offer. 


World-Class DSO Modules 


The TLA 700 Series offers a range of DSO modules that provide the acquisition capabilities of 
the world’s best DSOs, tightly integrated with the TLA 700 logic analyzers. 


Mainframes that Establish a Platform for the Future 

The TLA 700 Series mainframes offer a new paradigm for test instrumentation. Instead of 
building a proprietary compute engine into an instrument, Tektronix built-in an industry-stan- 
dard computer and operating system. 


Both the portable TLA 704 and the benchtop TLA 711 have passed Microsoft’s compatibility 
requirements for the “Designed for Microsoft Windows 95” logo. 
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* MagniVu" Acquisition Technology Provides 


2 GHz Timing Resolution on All Channels 


* 200 MHz State Acquisition Supports 
Advanced Processors and Buses 

* Simultaneous State and Timing Analysis 
Through the Same Probes Pinpoints 
Elusive Integration Faults 

* Four Channel 1 GHz, 5 GS/s DSO Provides 
High Fidelity Acquisition of Analog Signals 

* Universal Source Code Support for 
Correlating High-Level Languages with 
Real-Time Trace 

* Performance Analysis Support for 
Optimizing Target System Performance 

* Repetitive Acquisition with Memory 
Comparison for Automated Testing 

* Remote Control Using Microsoft 
COM/DCOM Technology Supports 
Advanced Data Analysis 

* All Modules, Software and Accessories 
Fully Interchangeable Between Portable & 
Benchtop Mainframes 

* Microsoft Windows 95 Operating System 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NIW hitp://www.tek.com 
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« ISO 9001 Tektronix measurement products 


are manufactured in ISO 
Bisemimeuwowanscwoms registered facilities. 


TLA 704 


Both the portable TLA 704 and the benchtop TLA 711 combine impressive performance 


and a modern graphical user interface to simplify debugging complex system problems 
and enable engineering teams to meet or beat their development schedules. 


A New Family of Instruments 


The TLA 700 Series is a new family of instru- 
ments developed specifically to address the 
fast-changing needs of today's digital design 
engineers. These products bring new tech- 
nology to bear on the time and design pres- 
sures faced by digital system designers. 


Now with V2.0, the TLA 700 Series address- 
es the needs of the entire digital design 
team. HW developers, HW/SW integrators 
and embedded SW developers will all find 
the TLA 700 with V2.0 now provides solu- 
tions for those elusive problems that threaten 
their product development schedules ranging 
from analog signals to HLL source code. 


The family consists of portable and benchtop 
mainframes, logic analyzer modules, 

DSO modules, and a full line of complemen- 
tary support products for popular micro- 
processors and buses. 


TLA 700 SERIES LOGIC ANALYZER MODULES 
The TLA 700 Series includes a wide 
selection of logic analyzer modules with 
measurement capabilities not seen in logic 
analyzers before. 


Logic 


MagniVu™ ACQUISITION TECHNOLOGY — 
A BREAKTHROUGH FOR LOGIC ANALYZERS 


At the heart of all of the TLA 700 Series logic 
analyzer modules is a breakthrough called 
MagniVu" acquisition technology. MagniVu™ 
acquisition technology is a super-high-speed 
sampling architecture that dramatically 
changes the way logic analyzers work and 
what functionality they offer. 


All incoming data is oversampled at a 2 GHz 
rate, regardless of how the logic analyzer is 
being used. The oversampled data is then 
processed in real time to perform timing 
acquisition, state acquisition, and triggering 
without missing the slightest piece of crucial 
timing information on any channel. 


MagniVu" Acquisition technology makes it 
possible to offer the following measurement 
capabilities that logic analyzer users have 
long needed: 


500 ps Timing Resolution on All 

Channels. By storing timing information in 
MagniVu™ acquisition technology's high- 
speed memory at the full 2 GHz rate, all TLA 
700 Series logic analyzers are able to offer 
500 ps timing resolution on all channels. 
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Up to 200 MHz State Acquisition. TLA 700 
Series modules offer standard configurations 
with state acquisition up to 100 MHz for 
common applications and optional 200 MHz 
configurations for leading-edge applications. 


Since all clocks and data are oversampled at 
a 2 GHz rate and processed in real time to 
provide 200 MHz synchronous acquisition, 
each data sample is timestamped with 500 
ps resolution. 


User-selectable Setup-and-hold 

Window. Because TLA 700 Series logic ana- 
lyzers always oversample incoming data at a 
2 GHz rate, they are able to provide 
unmatched state acquisition capabilities as 
well. The combined setup-and-hold time win- 
dow required across up to 136 channels is 
typically only 2.0 ns and can be placed any- 
where from 8.5 ns before the selected clock 
edge to 7.0 ns after the clock edge, in 500 ps 
increments. 


If your design involves sections of circuitry 
with different timing requirements or even 
mixed logic families, that's no problem for 
the TLA 700 Series; you can set different 
setup-and-hold time characteristics and 
unique threshold settings for different groups 
of channels. 


Simultaneous State and Timing Analysis 
Through the Same Probes. The logic analyz- 
er modules are able to provide both timing 
analysis and state acquisition simultaneously. 
They provide 500 ps timing AND up to 200 
MHz state acquisition at the same time, 
through the same probes. 


You no longer have to hook up a second set 
of probes and timing modules to a bus 
you're already acquiring state data from. No 
more running out of timing channels because 
you didn't have enough modules or couldn't 
fit them into your mainframe. No tradeoffs of 
channels or important features to get the 
results you need. 
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Precision Triggering on Setup-and-hold 
Violations and Glitches. Each logic analyzer 
module has the ability to trigger on very pre- 
cise timing problems. Whether timing prob- 
lems are suspect, or things seem to be work- 
ing and you need to test for design margins, 
the TLA 700 Series triggering does what no 
other logic analyzer can. 


The TLA 700 Series can trigger on setup-and- 
hold time violations on any or all groups of 
channels with 500 ps resolution. You can 
select different timing limits for different 
groups and even verify propagation delay 
from clock-to-output of synchronous circuits 


Not even glitches can escape the watchful eye 
of the TLA 700 Series; because the glitch 
detection logic is processing the same over- 
sampled data. ANY set of two or more transi- 
tions between sample points on any channel is 
captured and can be used for glitch triggering. 


What-You-See-Is-What-You-Triggered-On! 
The greatest benefit that oversampling brings 
to triggering is that the precise timing of 
whatever condition you trigger on is fully vis- 
ible with MagniVu" technology. This means 
that when you trigger on a setup-and-hold 
time violation on a 64-Bit data bus, you can 
immediately view all 64 channels to see 
exactly which signals caused the violation 
and how far those signals were beyond the 
limits you specified 


From left: The 34-CH, 68-CH, 102-CH, and 
136-CH Logic Analyzer modules; available 
with depths up to 512 K per channel. A 

TLA 711 benchtop mainframe can hold up 
to five modules for a total of 680 channels. 


WORLD-CLASS DSO MODULES 

The TLA 700 Series offers a range of DSO 
modules that provide the acquisition capabili- 
ties of the world’s best DSOs, tightly inte- 
grated with the TLA 700 logic analyzers 
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Tektronix wrote the book on oscilloscopes 
and Digital-Real-Time (DRT) technology, 
which brings the bandwidth of leading analog 
oscilloscopes to single-shot digital applica- 
tions. The 2— and 4-channel DSO modules 
available in the TLA 700 Series offer sample 
rates of up to 5 GS/s and bandwidths of up 
to 1 GHz, with 15K record length, on all 
channels at all times. 


The DSO modules offer precise time correla- 
tion and flexible cross-triggering with the 
other installed modules. This enables you to 
see the quality of critical signals alongside 
the digital behavior they affect. 


Logic and Time-domain Analog Fault 
Triggering. The DSO modules offer the kind 
of triggering you expect from a Tektronix 
DSO: Pulse Width, Runt, Glitch, Slew Rate, 
Logic Pattern, Setup-and-Hold Violation, 
Edge, and Timeout. All trigger modes can be 
fully time-qualified for any period from 2 ns 
to 1 s and are easily set up with a graphical 
user interface. 


SOURCE CODE SUPPORT 

The HLL Source Code Support postprocess- 
es real-time trace data acquired from 
processors and buses and automatically cor- 
relates it with your high-level language 
source code. It uses the information provid- 
ed in the object file from your compiler to 
build a database of source files, line num- 
bers and symbolic information. 


Every time you acquire real-time data with 
your logic analyzer, you can view the 
acquired data disassembled in the Listing 
Window, which shows how your code was 
executed, or at the source code level in the 
Source Window, which shows how your 
code was written. You can 'step' forward or 
backward through your source code and 
view the underlying assembly code or vice 
versa, using the global cursors. All lines in 
the Listing Window are highlighted that 
correspond to a particular line of source 
code in the Source Window, rather than 
using just the cursor as the indicator. Multi- 
processor and bus systems are supported 
via multiple Source and Listing Windows, all 
automatically time-correlated. 


The HLL Source Code Support is a non-intru- 
sive tool that does not require any change in 
your software compilation process. It is a 
universal tool that supports any high-level 
language whose software tools produce sup- 
ported object file formats. No modifications 
or recompilation of your source code is 
required. Refer to the Mainframe 
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The graphical user interface can display 
an almost unlimited number of data win- 
dows. In a disassembly window, properties 
such as column width or text size and 
color can be easily changed by the user. 
Note the timestamp with 500 picosecond 
resolution. 


Characteristics section for the number of 
symbols and object file formats supported. 


PERFORMANCE ANALYSIS SUPPORT 

The Performance Analysis Support generates 

statistical representations by postprocessing 

real-time data acquired from processors and 
buses connected to the logic analyzer mod- 

ule and displaying the results in a histogram 
format. You can view the results acquired by 
three different methods: 

* Group: Select a channel Group such as 
Address, setup your ranges either manually 
or automatically by loading symbols from 
your object module and press Run to moni- 
tor the number of hits against each range. 


• Counter: Select a Counter, setup the count 
intervals either linearly or logarithmically 
and press Run to monitor the varying num- 
ber of counts over multiple acquisition. 


* Timer: Select a timer, setup the time inter- 
vals either linearly or logarithmically and 
press Run to monitor the varying time (with 
4ns resolution) over multiple acquisitions. 


The Performance Analysis Support is a non- 
intrusive tool that does not require any 
change in your software compilation 
process. No modifications or recompilation 
of your source code is required. 


You can sort the display in either ascending 
or descending order. You can also export the 
results for further analysis. 


The Performance Analysis Support utilizes 
the same symbols in the TLA 700's symbolic 
database. Refer to the Mainframe 
Characteristics section for the number of 
symbols and object file formats supported 


Using the Magnitude Mode feature in the 
Waveform Window, you can view the value 
of your acquired data versus time. This is 
particularly useful for A/D and D/A appli- 
cations, such as viewing the RGB compo- 
nents of a digitized video signal. 


16 Channels Plus One Clock - Pin Spacing 


16 Channels Plus One Clock - Grouping Footprint 


The P6417 probe layout and pin spacing. 
The standard probe for the logic analyzer 
modules is compatible with existing test 
fixtures and probe adapters for micro- 
processor support. 


REPETITIVE ACQUISITION WITH MEMORY 
COMPARISON 

Repetitive Acquisition allows the TLA 700 to 
repeatedly acquire data from your target sys- 
tem and perform a variety of operations 
depending upon the comparison results. At 
each iteration, you can either save the results 
and restart or stop and send a command to 
the Windows 95 operating system that could 
send email or page you. Then, you can save 
the results, concatenate to a single file or 
specify that each new file has the filename 
autoincremented. 
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Repetitive Acquisition with Memory 
Comparison compares the results of two 
independent LA acquisitions and highlights 
the differences in either Listing or Waveform 
Windows. You can specify the range of sam- 
ples over which to make the comparison or 
specify the offset between the two acquisi- 
tion memories. You can also mask or prevent 
channels from being compared. 


Now you can setup your TLA 700 to 'baby- 
sit' your target system, thereby freeing you 
up for other tasks and notifying you only 
when there's an anomaly. 


REMOTE CONTROL WITH SUPPORT FOR 
ADVANCED DATA ANALYSIS 

Although remote control has been a standard 
feature in logic analyzers, the TLA 700, being 
based upon an open, embedded PC running 
Microsoft Windows 95, provides a new capa- 
bility that is a first for logic analyzers. Using 
the Microsoft Windows Component Object 
Model (COM/DCOM) technology, the TLA 
700 Programmatic Interface (ТР!) provides 
the next-generation technology for LA remote 
control. The TPI provides a modern ‘function 
call' interface that is compatible with 
COM/DCOM programmatic interfaces of 
other Windows applications. 


The TPI supports the following 
remote operations: 
System: Configuration, 
Load/Save, 
Run Control, 
_.... Status & Errors 
Load/Save, 
Trigger Setup, 
Acquisition Data 
«Ж Parameters Á-^ Íá€uà 
Load/Save, 
Acquisition Data 
& Parameters 
Support for non-Windows platforms (e.g., 
UNIX) is available via Distributed COM 
(DCOM) from 3rd parties. 
Now with the TPI, you can spend less time 
trying to build advanced data analysis from 
scratch and instead use existing Windows 
applications such as Microsoft Excel or 
Microsoft Visual Basic or C++ to build an 
advanced data analysis application that 
seamlessly integrates with the TLA 700. You 
can then run your application directly on the 
TLA 700 or from a computer connected over 
a LAN connected to your TLA 700. 


LA Module: — 


DSO Module: — 
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A 64-Bit data bus and its clock signal 
acquired with MagniVu technology, show- 
ing that the bus takes about 3 ns to settle 
when the value changes. Some individual 
data signals are shown also, including the 
first and last to change. The clock signal 
and the slowest data signal are shown as 
acquired by the DSO. 


MAINFRAMES THAT ESTABLISH A PLATFORM 
FOR THE FUTURE 

The TLA 700 Series mainframes offer a new 
paradigm for test instrumentation. Instead of 
building a proprietary compute engine into 
an instrument, Tektronix built in an industry- 
standard computer and operating system. 


Both the portable TLA 704 and the benchtop 
TLA 711 have passed Microsoft's compatibil- 
ity requirements for the "Designed for 
Microsoft Windows 95" logo. That means 
that you don't have to spend time learning 
how to navigate the user-interface because it 
works just like other PC-based software 
you've used. Because Windows 95 is fully 
integrated and embedded when you open the 
box, you get the benefit of a familiar environ- 
ment without having to set things up your- 
self. This allows you to concentrate on the 
problem you're solving rather than the tool 
you're using. 

You also don't have to worry about how to 
integrate the TLA 700 into your test environ- 
ment. Any accessories you can buy that con- 
nect a portable PC into your environment can 
be used directly on TLA 700 Series main- 
frames. Standard serial, parallel, SVGA, and 
PC Card, (PCMCIA) interfaces are used for 
external accessories. 

All modules, software, and accessories are 
fully interchangeable between portable and 
benchtop mainframes. 


Data acquired by all instrument modules is 
precisely time correlated. You can now 
easily see when signal quality causes tim- 
ing faults. 


Characteristics 


GENERAL 


Number of Channels per Module 

(all channels are acquired including clocks) 
TLA 7L1, TLA 7M1: 34 channels 

(2 are clock/qual channels). 

TLA 7L2, TLA 7M2: 68 channels 

(4 are clock/qual channels). 

TLA 7L3, TLA 7M3: 102 channels 

(4 are clock/qual and 2 are qual channels). 
TLA 714, TLA 7M4: 136 channels 

(4 are clock/qual and 4 are qual channels). 
Channel Grouping — No limit to number of 
groups or number of channels per group (all 
channels can be reused in multiple groups). 
Module *Merging" — Two 102-CH or 136-CH 
modules can be “merged” to make a 204-, 
238-, or 272-CH module. Merged modules 
exhibit the same depth as the lesser of the 
two individual modules. Word/range/setup- 
and-hold/glitch/transition recognizers span 
both modules. Only one set of clock connec- 
tions is required. 

Time Stamp — 50-Bits at 500 ps resolution 
(6.5 day range). 

Clocking/acquisition Modes — State, timing, 
simultaneous. 

Number of Mainframe Slots Required - 2. 


INPUT CHARACTERISTICS 

(WITH P6417 OR P6434 PROBES) 
Capacitive Loading — 2 pf typical. 
Threshold Selection Range - From «5.0 V 
to —2.0 V in 50 mV increments. 
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Threshold Selection Channel Granularity — 
Separate selection for clock (1) and data (16) 
for each 17-CH probe connector. 

Threshold Accuracy (including probe) - 
+100 mV. 

Input Voltage Range — Operating: 8 Vp.p 
centered around the programmed threshold. 
Non-destructive: +15 V. 

Input Signal Swing (probe overdrive) — 
+250 mV or +25% of signal swing, 
whichever is greater. 

Input Signal Minimum Slew Rate - 

200 mV/ns typical. 

STATE ACQUISITION CHARACTERISTICS 
(WITH P6417 OR P6434 PROBES) 

Maximum Synchronous Clock Rate — 

100 MHz standard, 200 MHz optional. 
State Memory Depth — 32 K, 128 K, 

or 512 Kbits per channel. 

Setup Time Selection Range - From 8.5 ns 
before to 7.0 ns after clock edge. 
Setup-and-hold Window — 2.0 ns typical. 
Minimum Clock Pulse Width — 2 ns. 
Active Clock Edge Separation — 5 ns. 
Demux Channel Selection - 

32 channels can be demultiplexed to other 
channels by user. 

TIMING ACQUISITION CHARACTERISTICS 
(WITH P6417 OR P6434 PROBES) 

Main Timing Resolution — 4 ns to 50 ms. 
Main Timing Resolution with Glitch 
Storage Enabled — 10 ns to 50 ms. 

Main Timing Memory Depth (with or with- 
out transitional storage enabled) - 32 К, 
128 K, or 512 Kbits per channel. 

Main Timing Memory Depth with Glitch 
Storage Enabled - Half of default main 
memory depth. 

MagniVu™ - 500 ps. 

MagniVu Timing Memory Depth - 2 Kbits 
(2048) per channel. 

Channel-to-channel Skew — «1 ns typical. 
Minimum Recognizable Pulse Width (single 
channel) - 2 ns. 

Minimum Recognizable Glitch Width (single 
channel) - 2 ns. 

Minimum Recognizable Multi-channel 
Trigger Event — Sample period + 2 ns. 
TRIGGER CHARACTERISTICS 

Independent Trigger States - 16. 


Maximum Independent If/then Clauses per 
State - 16. 


The 2- and 4-channel DSO modules have 
the performance to accurately capture sig- 
nal quality and small glitches. A maxi- 
mum of 20 1 GHz DSO channels is possi- 
ble using the TLA 711 mainframe. 


View processor trace data tightly time-cor- 
related with your high-level source code 
using the information provided in the 
object file from your software development 
environment. All Tektronix disassemblers 
automatically filter out unexecuted code 
fetches. 


Maximum Number of Events per If/then 
Clause - 8. 


Maximum Number of Actions per If/then 
Clause - 8. 


Maximum Number of Trigger Events — 


2 counter/timers plus any 16 other resources. 


Number of Word Recognizers — 16. 
Number of Range Recognizers - 4. 
Number of Counter Timers - 2. 


Trigger Event Types — Word, group, channel, 


transition, range, anything, counter value, 
timer value, signal, glitch, setup-and-hold 
violation. 


Trigger Action Types - Trigger module, trig- 
ger all, store, don't store, start store, stop 
store, increment counter, reset counter, start 
timer, stop timer, reset timer, goto state, 
set/clear signal, do nothing. 


[um 


From left: The 2-channel and 4-channel 
DSO modules, shown with P6245 FET 
probes, are available with either 500 MHz 
or 1 GHz real-time bandwidth. 


Extensive remote control command set 
based upon Microsoft COM/DCOM tech- 
nology interfaces seamlessly with 
advanced Windows applications such as 
Excel or Visual Basic to provide advanced 
data analysis. Quickly develop powerful 
data analysis capabilities using the TLA 
700 as a high-performance data acquisi- 
tion device, either directly on the TLA 700 
or over the network on a remote computer. 


Trigger Sequence Rate — 
DC to 250 MHz (4 ns). 


Counter/Timer Range - 51-Bits each 
(>100 days @ 4 ns). 


Counter Rate — DC to 250 MHz (4 ns). 
Timer Clock Rate - 250 MHz (4ns). 


Counter/Timer Latency — None (can be test- 
ed or reset immediately after starting). 
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Range Recognizers — Double bounded (can 
be as wide as any group, must be grouped 
according to specified order of significance). 
Setup-and-hold Violation Recognizer Setup 
Time Range - From 8 ns before to 

7 ns after clock edge in 0.5 ns increments. 
Setup-and-hold Violation Recognizer Hold 
Time Range - From 7 ns before to 8 ns after 
clock edge in 0.5 ns increments. 

Trigger Position - Any data sample. 
MagniVu™ Trigger Position — MagniVu data 
is centered around the module trigger. 
Storage Control (data qualification) - 
Global (conditional), by state (start/stop), by 
trigger action, or transitional. 

Storage Window Granularity — Single sam- 
ple or block-of-31 samples before and after. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 

Height ‚262 10.3 
Width — ..81. 24 
Depth 381 15 

Weight kg ЕР 
Ne ^ 6 231. 87. 
Shipping 6.3 13.7 


P6434 Probe Cable Length — 1.6 m 
(5 ft. 2 in.). 


GENERAL 

Number of Channels per Module — 
TLA 7D2, TLA 7E2: 4 channels. 
TLA 7D1, TLA 7E1: 2 channels. 


Sample Rate — 
TLA 7E1, TLA 7E2: 5 GS/s on all channels. 
TLA 7D1, TLA 7D2: 2.5 GS/s on all channels. 


Bandwidth (at probe tips) — 

TLA 7E1, TLA 7E2: 

100 mV to 10 V range: 1 GHz.50 mV to 

99.8 mV range: 900 MHz. 20 mV to 49.8 mV 
range: 600 MHz. 

All others: 

500 MHz.TLA 7D1, TLA 7D2: 500 MHz on all 
channels in all ranges. 


Memory Depth - 

15,000 samples per channel in all modes. 
Number of Mainframe Slots Required - 2. 
VERTICAL SYSTEM 


Input Sensitivity Range — 10 mV to 100 V 
full scale. 


Vertical Resolution — 8-Bits (256 levels). 
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The portable TLA 704 includes а standard 
protective hard cover, accessory pouch, 
and integral carrying handle. 


LACART 


The TLA 704 shown with the LACART 
- also fully compatible with the TLA 711. 


DC Gain Accuracy — +1.5% of full scale range 
Analog Bandwidth Selections - 20 MHz, 
250 MHz, and Full. 

Input Coupling — AC, DC, or GND. 

Input Impedance Selections - 1 MQ in 
parallel with 10 pf, or 50 О. 


AC Coupled Lower Frequency Limit — 

«10 Hz when AC 1 MQ coupled, «200 kHz 
when AC 50 Q coupled. 

Maximum Input Voltage at Probe 
Connector — 300 VRMS, but no greater than 
+420 V peak (1 MQ or ground input cou- 
pling). 

PROBE INPUT CHARACTERISTICS 

Probe Input Interface - TEKPROBE® probe 
interface. 

Input Loading — Less than 1 pf in parallel 
with 1 MQ with either P6243 or P6245. 
Usable Input Voltage Range at Probe Tip - 
P6243 Probe: +8 V. 

P6245 Probe: +18 V. 

ACQUISITION SYSTEM 


Sample Rate Range — 200 ps to 200 ms in 
1, 2.5, 5 sequence. 


Timebase Accuracy — +100 ppm over any 
interval 21ms. 


Record Length Range — 512 to 15,000 sam- 
ples per channel in all modes. 


Acquisition Modes - Single-shot, repetitive. 


The TLA 704 and TLA 711 include one 
Type II and one Type III PC Card (PCM- 
CIA) slot and standard PC I/O - SVGA, 
parallel printer, and RS-232. Optional LAN 
card shown installed. 
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TRIGGER SYSTEM 
Trigger Modes — Normal, auto. 


Trigger Position — Anywhere in the acquired 
record (pre-fill can be set anywhere from 096 
to 100%). 


Trigger Types — Edge, pulse width, timeout, 
glitch, runt, slew rate, logic pattern, setup- 
and-hold violation. 

Trigger Actions — Trigger, trigger all, set sig- 
nal, arm, immediate, wait for system 

trigger. 


Edge Trigger - Conventional level driven trig- 
ger, positive or negative slope, on any chan- 
nel or external trigger input. Coupling 
Selections: DC, AC, noise reject, HF reject, 
LF reject. 


a 


Pulse Width Trigger — Trigger on width of 
positive or negative pulse, either within or 
not within selectable time limits; settable 
from 2 ns to 1 s. 


Timeout Trigger - Triggers when a pulse 
fails to complete when specified; settable 
from 2 ns to 1 s. 


Glitch Trigger - Trigger on (or reject) glitch- 
es of positive, negative, or either polarity; 
settable from 2 ns to 1 s. Minimum glitch 
width: 2.0 ns, with 200 ps resolution (2 ns to 
10 ns settings). 


Runt Pulse Trigger - Trigger on a pulse that 
crosses one threshold but fails to cross a 
second threshold before crossing the first 
again; settable from 2 ns to 1 s. 


Slew Rate Trigger - Trigger on pulse edge 
rates that are either faster or slower than a 
set rate, edges can be rising, falling, or 
either; settable from 2 ns to 1 s. 


Trigger When: 
ee 
р» 
Тіте: 
| 


Logic Pattern Trigger – Triggers when а log- 
ical combination (AND, OR) of all the input 
channels (Hi, Lo, Don't Care) stays true or 
false for a specified period of time; settable 
from 2 ns to 1 s. 


Setup-and-hold Trigger — Trigger on viola- 
tions of both setup time and hold time 
between clock and data which are on sepa- 
rate input channels; setup time settable 

from —100 ns to +100 ns in 200 ps incre- 
ments; hold time settable from —1 ns to +102 
ns; minimum settable window of setup time 
* hold time is 2 ns. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 262 | 10.3 
Width 61 2.4 
Depth . 381 15 
Weight kg Ib 

Net nna РА АЮ 58 . 
Shipping 5.8 12.8 


P6243 Probe Cable Length — 1.3 m (51 in.). 
P6245 Probe Cable Length - 1.3 m (51 in.). 


Other Compatible Probes — P6139A, P6204, 
P5100, P6205, P6408, P6563A, P6701B, 
P6703B, AM 5035. 
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PC CHARACTERISTICS 

(TLA 704 AND TLA 711) 

Compatibility — Passed Microsoft's compati- 
bility requirements for the "Designed for 
Microsoft Windows 95" logo. 

Processor — 133 MHz Pentium. 

DRAM - 16 MB EDO (32 MB with Opt. 1S). 


Second-Level Cache — 256 KB pipeline burst 
cache with writeback. 

Display Memory - 1 MB. 

Sound – Built-in PC speaker transducer; 
multimedia sound can be added via PC Card 
interface. 

Hard Disk Drive — 1.4 GB (2.16 GB with 
Opt. 1S). 

Floppy Disk Drive - Built-in 3.5 in. 

1.44 MB drive. 

Year 2000 Compliant — Yes. 


INTEGRAL CONTROLS (TLA 704 ONLY) 
Front-Panel Display — 

Size: 10.4 in. diagonal. 

Type: Active-matrix color TFT LCD with 
backlight. 

Resolution: 640 x 480. 

Colors: 256. 

Simultaneous Display Capability — Both the 
front-panel and external displays can be used 
simultaneously at 680 x 480 resolution. 
Front-panel Knobs — Special function knobs 
for instrument control. 

Front-panel Qwerty Keypad — Mini-QWERTY 
keypad and Hex keypad. 

Front-panel Pointing Device - Glidepoint 
finger pad. 

EXTERNAL PERIPHERAL INTERFACES (TLA 704 
AND TLA 711) 

External Display Port Type - 

15-Pin sub-D SVGA connector. 

External Display Resolution - 

Up to 1024 x 768, 256 colors. 

External Display Compatibility — 

DDC1 (Dynamic Display Configuration 1). 
External Keyboard Port Type — 

PS mini-DIN. 

External Mouse Port Type - PS2 mini-DIN. 
Parallel Interface Port Type — IEEE 1284-C 
connector (comes with three-foot adapter 
cable to female DB25 connector). 

Parallel Interface Modes — Centronics 
mode, EPP (Extended Parallel Port), ECP 
(Microsoft high-speed mode). 
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Serial Interface Port Type — Male DB9. 


PC Card (PCMCIA) Slot Types - Two slots, 
one PC Сага Type ІЛІ and one PC Сага Type 
WI. 


EXTERNAL INSTRUMENTATION INTERFACES 
(TLA 704 AND TLA 711) 


System Trigger Output — Asserted whenever 
a system trigger occurs (TTL-compatible out- 
put, back-terminated into 50 Q). 


System Trigger Input — Forces a system trig- 
ger (triggers all modules) when asserted 
(TTL-compatible, edge-sensitive, falling-edge 
latched). 


External Signal Output — Can be used to 
drive external circuitry from a module's trig- 
ger mechanism (TTL-compatible output, 
back-terminated into 50 О). 


External Signal Input — Can be used to 
provide an external signal to arm or trigger 
any or all modules (TTL-compatible, 
level-sensitive). 


Instrument Slots — TLA 704: Holds 4 single- 
wide or 2 double-wide modules. 

TLA 711: Holds 11 single-wide or 5 double- 
wide modules. 


SYMBOLIC SUPPORT 


Number of Symbols/Ranges - Unlimited 
(limited only by amount of virtual memory 
available on TLA 700). 


Object File Formats Supported — 

- |EEE695 

- OMFx86 

- COFF 

= Elf/Dwarf 

- Elf/Stabs 

— ASCII (if your software development tools 
do not generate output in one of the above 
formats, a generic ASCII file format is sup- 
ported. The generic ASCII file format is docu- 
mented in the TLA 700 User Manual) 

If a format is not listed, please contact your 
local Tektronix representative. 


130-Logic Analyzers 


TLA 704 Color Portable Mainframe 
17.0 in 


го (432 mm) 


17.5 іп 


TLA 711 Color Benchtop Mainframe 


16.75 in 
(425.5 mm) 


26.5 in 
(673.1 mm) 


> ям 


ry 


14.25 in 
(362.0 mm) 


TLA 711 Color Benchtop Mainframe with Rackmount (option) 


18.9 in 


(480.1 mm) | 


29.4 in (746.7 mm) Min to 
34.4 in (873.8 mm) Max 
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POWER 

TLA 704 - 

Voltage range/frequency: 90-250 VACRMS 
@ 45-66 Hz and 100-132 VACRMS 

@ 360-440 Hz. 

Input current: 6 A maximum at 90 VAC 
(70 A surge). 

Power consumption: 600 W maximum. 
TLA 711 - 

Input voltage: 90-250 VACRMS Q 45-66 Hz, 
100-132 VACRMS Q 360-440 Hz 

Input current: 15 A maximum at 90 VAC 
(70 A surge). 

Power consumption: 1350 W maximum. 


PHYSICAL CHARACTERISTICS 


TLA 704 PORTABLE 

Dimensions mm in. 
Height 235 9.25 
Width 432 17.0 
Depth 455 17.5 
Weight kg Ib. 
Net (w/o modules) 114 25 
Shipping (typical) 25.5 56 
TLA 711 - BENCHTOP 

Dimensions mm in. 
Height 362 14.25 
Width 426 16.75 
Depth 673 26.5 
Weight kg Ib. 
Net (w/o modules) 22.7 50 
Shipping (typical) 51.8 114 


Parallel Interface Adapter Cable Length — 
91 cm (3 ft.). 

P6041 External Signal Cable Length - 
1.1 m (42 in.). 

ENVIRONMENTAL 

Temperature – 

Operating: -15°C to +50°C. 
Non-operating: —20°С to +60°C. 
Humidity - 

Operating: <30°C: 95% relative humidity. 
31°C to +50°C: 45% relative humidity. 
Non-operating: <50°C: 95% 
non-condensing. 

Altitude — 

Operating: —1,000 ft to 10,000 ft. 


CERTIFICATION MARKINGS 
UL; CUL; CE; C-TICK. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TLA 704 PORTABLE COLOR MAINFRAME 
Includes: Mouse, Keyboard, Front-panel Cover, 
Accessory Pouch, Panel Fillers for Empty Slots, 
Printer Adapter Cable, North American 120 V 
Power Cord, Software, Manuals, Certificate of 
Traceable Calibration, and One-year Warranty 
(return to Tektronix). 

TLA 711 BENCHTOP COLOR MAINFRAME 
Includes: Mouse, Keyboard, Panel Fillers for Empty 
Slots, Printer Adapter Cable, P6041 External Signal 
Cables (2); North American 120 V Power Cord, 
Software, Manuals, Certificate of Traceable 
Calibration, and One-year Warranty (return to 
Tektronix). Display is not included — order Opt. 1M 
or Opt. 2M or use any SVGA monitor. 

OPTIONS TLA 704/711 

Opt. 1$ - 32 MB DRAM/2.16 GB HDD upgrade. 
Opt. 1A - Add LAN PC Card (119-5510-00). 

Opt. 1M - Add 17-in. monitor (119-5430-00). 

Opt. 2M – Add 21-in. monitor (119-5422-00). 

Opt. 1K – Add LACART logic analyzer cart. 


INTERNATIONAL POWER CORD OPTIONS 

Opt. A1 — Universal Euro 220 V; 50 Hz. 

Opt. A2 - UK 240 V; 50 Hz. 

Opt. АЗ — Australian 240 V; 50 Hz. 

Opt. A4 - North American 240 V; 60 Hz. 

Opt. A5 - Switzerland 220 V; 50 Hz. 

TLA 704 /TLA 711 SERVICE OPTIONS 

Opt. 01 - Add calibration test data report. 

Opt. IN - Product installation service (on-site con- 
figuration and user familiarization; excluding net- 
work integration). 

Opt. C3 - Three years of calibration service (includes 
initial calibration and two annual calibrations). 


Opt. D3 — Provides test data for each calibration 
(must be ordered with Opt. C3). 


Opt. R3 - Extends depot repair warranty service 
period to three years. 

Opt. 51 - Uplifts standard one-year warranty ser- 
vice of mainframe and installed modules to on-site 
service. 

Opt. S3 - Uplifts Opt. C3 and/or ВЗ of mainframe 
and installed modules to on-site service (must be 
ordered with Opt. C3 and/or R3). 

TLA 704 / TLA 711 OPTIONAL ACCESSORIES 
Logic Analyzer Cart — LACART. 

TLA 711 Rackmount Kit — 

Order 020-2197-00. 

TLA 704 Wheeled Transport Case - 

Order 016-1522-00. 

TLA 711 Wheeled Transport Case - 

Order 016-1651-00. 

17" Monitor Transport Case - 

Order 016-1653-00. 

21" Monitor Transport Case - 

Order 016-1652-00. 

83 Key Notebook Keyboard, 

PS/2 Compatible — Order 118-9402-00. 

TLA 70$ - TLA 700 Series Training Package. 
Opt. A1 - Universal Euro. 

Opt. A2 - United Kingdom. 

Opt. AG — Japan. 

TLA 700 SERIES SERVICE DOCUMENTS AND TEST 
FIXTURES 

TLA 704 Service Manual — 

Order 070-9777-00. 

TLA 711 Chassis Service Manual - 

Order 070-9773-00. 

TLA 711 Controller Service Manual - 

Order 070-9778-00. 


TLA 700 Series Performance Verification and 
Adjustment Technical Reference Manual - 
Requires Logic Analyzer Module Adjustment 
Fixture Order 070-9776-00. 

TLA 7Lx/7Mx Logic Analyzer Module Adjustment 
Fixture (includes AC adapter; requires local 
power cord) — 

Order 671-3599-00. 

TLA 7Lx/7Mx Logic Analyzer Modules 
Service Manual - Order 070-9779-00. 

TLA 7Dx/7Ex DSO Modules Service Manual - 
Order 070-9780-00. 

TLA 70S QuickStart™ Training Module 
Service Manual - Order 070-9716-00. 


TLA 704/TLA 711 MAINFRAME FIELD UPGRADES 
TLA 7F1 Max DRAM/Hard Disk Upgrade Kit — 
Substitutes 32 MB DRAM and 2.16 GB Hard Disk 
Drive. 

TLA 7F3A Software Upgrade Kit — 

V2.0 Upgrade for TLA 704/711 mainframes. 
Contains TLA 700 V2.0 Application Software, 
Installation Instructions, BIOS SW & Instructions, 
TLA 700 User's Manual, 

TLA 700 Installation Manual, module firmware 
jumpers and labels. 

Opt 01 - Adds Microsoft Windows 95 and diag- 
nostic software. 

Opt IN - Adds product installation service at cus- 
tomer's facility (excludes network integration). 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


407-4435-00 *** 


‚ > 


р 22V ! 
(жо pom (LA Modula)! 
2 
rq” | 
- 334-9239-00 
010-6417-00 


013-0280-00 (optional) М ` 


196-3432-00 Ф 


> SS 
206-0364-00,, 77" Й 
ne 7 196-3431-01 
2 7. 


* SMK4 (optional) 


*100й series resistor molded into barrel connector housing (signal only) 
*'Replacement available in 020-2196-00. 
**'Standard with LA Module. 


LOGIC ANALYZER MODULES 

Includes: P6417 Probes (each includes two 8-CH 
leadsets, one 1-CH leadset, 20 SMT KlipChip™ 
Grabber tips, and 1 probe retainer bracket), 
Installation Manual, Certificate of Traceable 
Calibration, and One-year Warranty (return to 
Tektronix). 

TLA 7L1 — 34-CH Logic Analyzer module, 2 GHz 
timing, 100 MHz state, 32 K depth (two P6417 
Probes). 

TLA 7L2 - 68-CH Logic Analyzer module, 2 GHz 
timing, 100 MHz state, 32 K depth (four P6417 
Probes). 

TLA 713 - 102-CH Logic Analyzer module, 2 GHz 
timing, 100 MHz state, 32 K depth (six P6417 
Probes). 

TLA 7L4 - 136-CH Logic Analyzer module, 2 GHz 
timing, 100 MHz state, 32 K depth (eight P6417 
Probes). 

TLA 7М1 - 34-CH Logic Analyzer module, 2 GHz 
timing, 100 MHz state, 512 K depth (two P6417 
Probes). 

TLA 7M2 — 68-CH Logic Analyzer module, 2 GHz 
timing, 100 MHz state, 512 K depth (four P6417 
Probes). 

TLA 7M3 - 102-CH Logic Analyzer module,2 GHz 
timing, 100 MHz state, 512 K depth (six P6417 
Probes). 

TLA 7M4 - 136-CH Logic Analyzer module, 2 GHz 
timing, 100 MHz state, 512 K depth(eight P6417 
Probes). 

LOGIC ANALYZER MODULE OPTIONS 

Opt. 1$ - Substitute 200 MHz state capability. 

Opt. 25 - Substitute 128 Kbits per channel for 32 
K depth. 

Opt. 1P — Substitute P6434 Probes for P6417 
Probes. 
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LOGIC ANALYZER MODULE SERVICE OPTIONS 
Opt. D1 — Add calibration test data report. 

Opt. IN - Product installation service (on-site con- 
figuration and user familiarization, excluding net- 
work integration). 

Opt. C3 - Three years of calibration service 
(includes initial certification and two annual cali- 
brations). 

Opt. 03 - Provide test data for each calibration 
(must be ordered with Opt. C3). 

Opt. ВЗ - Extends depot repair warranty service 
period to three years. 

LOGIC ANALYZER MODULE ACCESSORIES 

Part Number Description 

010-6417-00. 17-б Probe. 


N/A2 each — 8-ch родів! holders (installed). | 


N/A1 Set of 17 podlet color coding bands 
(installed). ^ ^5. NN... 
334-9239-00 1 Sheet of probe labels (not 
installed). 


196-3431-012 each — 8-ch leadsets (barrel con- | 
nectors). | TM REN m 
196-3432-001 each - 1-ch leadset (barrel connec- 


P6417 to HP/3M Type 3592, 2x10, 0.1 in. 
Adapter — 
Order UPIK3M (5 ea). 


196-3431-01 


196-3432-00 


012-1377-00 


p 012-1378-00 


Order 671-2508-00 (1 ea). 


34-CH Probe Interface Kit w/ Barrel 
Connectors — Order 020-2199-00. 


Kz Ота 
„27 196-3441-00 
2 


<. 012-1427-00 


AE 
„у 012-1426-00 
n adi H 


34-CH Prohe Interface Kit w/ mini-PV 
Connectors — Order 020-3000-00. 


! P6434 Equivalent Circuit 1 


i 
an 

: 2 

т (user) 

р 2pt 
1-3 

I = 


P6434 Option 01 
010-0612-00 (optional) '. _ 


407-4435-00 ** 


105-1088-00 — 


131-6134-01 (optional) 
020-2228-00 (optional) 
105-1089-00 


* For ordering contact Amp. Inc. 
** Standard with LA Module. 


34-CH Probe and Accessories for TLA 7Lx/TLA 
7Mx Logic Analyzer Modules - Order P6434. 
Part Numher Description 
010-6434-00 — — S34-chprobe. | 

N/A1 Sheet of probe labels (not installed). 
105-1088-001 Latch housing assembly, Edge- 
mount. — . ——— 
105-1089-001 Latch housing assembly, Vertical. 
070-9793-00 Instruction Manual. 
131-6134-01 (optional) 1 each — AMP Mictor 
Connector, Surface-Mount. —— — 
020-2228-00(optional) 21 each — AMP Mictor 
Connector, Surface-Mount. 

34-СН Low-Profile Leadset for P6434 — Order | 
P6434 Option 01. 


Part Number Description 


010-0612-00(optional) Low-Profile Leadset for 
P6434. _ 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TLA 7F2 (MUST BE ORDERED WITH APPROPRIATE 
OPTION(S). 

Opt. 1M - Increase TLA 7L1 memory depth from 
32 K to 128 Kbits/channel (maximum depth avail- 
able in TLA 7L1). 

Opt. 2M - Increase TLA 7L2 memory depth from 
32 K to 128 Kbits/channel (maximum depth avail- 
able in TLA 7L2). 

Opt. 3M - Increase TLA 7L3 memory depth from 
32 K to 128 Kbits/channel (maximum depth avail- 
able in TLA 7L3). 

Opt. 4M - Increase TLA 7L4 memory depth from 
32 K to 128 Kbits/channel (maximum depth avail- 
able in TLA 7L4). 

Opt. 15 - Increase TLA 7L1 state speed from 100 
MHz to 200 MHz. 

Opt. 25 - Increase TLA 712 state speed from 100 
MHz to 200 MHz. 

Opt. 3S - Increase TLA 7L3 state speed from 100 
MHz to 200 MHz. 


Opt. 4$ - Increase TLA 714 state speed from 100 
MHz to 200 MHz. 
Opt. 5S - Increase TLA 7M1 state speed from 100 
MHz to 200 MHz. 
Opt. 65 - Increase TLA 7M2 state speed from 100 
MHz to 200 MHz. 
Opt. 7S - Increase TLA 7M3 state speed from 100 
MHz to 200 MHz. 
Opt. 8S - Increase TLA 7M4 state speed from 100 
MHz to 200 MHz. 


DSO MODULES 

Includes: Probes, Manual, Certificate of Traceable 
Calibration, and One-year Warranty (return to 
Tektronix). 

TLA 7D1 — 2-CH DSO module, 500 MHz band- 
width, 2.5 GS/s sample rate, 15 K depth (includes 
two P6243 1.0 GHz active FET probes, probe cali- 
bration adapter, and manual). 

TLA 702 - 4-CH DSO module, 500 MHz band- 
width, 2.5 GS/s sample rate, 15 K depth (includes 
four P6243 1.0 GHz active FET probes, probe cali- 
bration adapter, and manual). 

TLA 7E1 - 2-CH DSO module, 1 GHz bandwidth, 5 
GS/s sample rate, 15 K depth (includes two 
P6245 1.5 GHz active FET probes, probe calibra- 
tion adapter, and manual). 

TLA 7E2 - 4-channel DSO module, 1 GHz band- 
width, 5 GS/s sample rate, 15 K depth (includes 
four P6245 1.5 GHz active FET probes, probe cali- 
bration adapter, and manual). 

DSO MODULE SERVICE OPTIONS 

Opt. 01 - Add calibration test data report. 

Opt. IN — Product installation service (on-site con- 
figuration and user familiarization, excluding net- 
work integration). 


131-5638-11 


ыў 
214-4227-0 


Opt. C3 - Three years of calibration service 
(includes initial certification and two annual cali- 
brations). 

Opt. 03 — Provide test data for each calibration 
(must be ordered with Opt. C3). 

Opt. R3 - Extends depot repair warranty service 
period to three years. 

DSO MODULE ACCESSORIES — See page 500. 
P6243 FET Probe — 1.0 GHz Active FET Probe and 
accessories, length 1.5 m. 

P6245 FET Probe — 1.5 GHz Active FET Probe and 
accessories, length 1.5 m. 


Part Number Description 
003-1383-00 Compensation Box and 
003-1433-00 Adjustment Tool, —  —— 
016-1315-00 2 each — 5 colors of 
es Cable Markers. — — 
131-5638-10 10 each — Solderable 
Probe Tips. 
131-5777-00 100 mil Square- Pin 
IMPOR Ground Adapter. g 
196-3410-00 Ground lead set includes: 
2 each 1 in., З in., б in. 
Ground Leads w/ Square 
Pin Receptacle; 
2eah — — Y Lead Adapters. 
196-3439-00 | | 1 іп. Ground Lead. 
206-0364-00 МТ KlipChip(TM), 1 each - 
214-4227-00 Right Angle Square-Pin 


Adapter. 


003-1383-00 


SF501 SureFoot Probe Tip Adapter, 
pkg. of 12, Yellow, 

NN. ИТ 

SF502 SureFoot Probe Tip Adapter, 
pkg. of 12, Blue, 

u . 25 mil/0.65 mm Pitch. 

SF503 SureFoot Probe Tip Adapter, 

pkg. of 12, Red, 
0.5 mm Pitch. 
SMG50 БМТ KlipChip, 20 each. - 
SMK4 Micro KlipChip Adapter, 
4 each. | 
070- 9408- 00 mu P6243 | Instruction. Manual. | 
070- 8995- 01 P6245 instruction Manual. 


P6246 - 400 MHz, 30 dB CMRR differential probe. 
P6247 - 1.0 GHz 30 dB CMRR differential probe. 


TCP202 – Current probe, DC-15A, 
DC-50 MHz. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“№ See Tektronix on the World Wide Web: 
7 


http://www.tek.com 


RESET рани 


Sxcerssmewwawansewons registered facilities. 
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Microprocessor and Bus Support for the TLA 700 Logic Analyzer 


Device TLA 700 
AMD 

Ат188ЕМ — 7 .. X Note-3 
Ami88ES — č X-Note-3 
Ami86EM | ә || X-Note-3 
Ami86ES — ^ . Х-Моїв-3 
Am80386DX — X 
Am80486DX — NEN. 
Ат804860Х2 X 
Am80486SX — ^ —— X 
Ат804865%2 X 
29030 — X 
29035... X 
29040 — X 
ARM 

TMSA70 TI 7 X-Note-3 
ARMZIDMi — — 
Development Board X-Note-3 
SA-110 X-Note-2 
Cyrix/National Semiconductor 
DALLAS Semiconductor 

800310 — — X-Note-3 
800320 — —  — XNote3 
800323  — X-Note-3 
830550 XNlote-3 
870520 — —— XNote-3 
870530 X-Note-3 
Digital Equipment Corp. 

Alpha AXP 21064 X-Note-3 
SAT10 — XNote-2 
Hitachi - 

64180 SES  X-Note-3 
IBM 

PPC601 Х 
22663 x 
PPC603e — X 
и шииты 
PPC740 - X 
РРС750 — X 


IDT (Integrated Device Technologies) See MIPS 
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Channels 


68 

68 

68. 
68 
102 
102 
102 
102 
102 
102 
102 
102 


102 


102 
102 


136 


68 
68 
68 
68 
68 
68 


102 


102 
68 


136 
136 
136 
136 
136 
136 
136 


MIPS (incl. IDT, LSI Logic, QED, NEC, 


TLA 700 


Channels 


Performance Semiconductor, Siemens, Toshiba) 


Device TLA 700 Channels | Device 
Intel 80386DX 
8031 X 68 804865X 
8032 X 68 80486DX 
8051 X 68 80486DX 
8052 X 68 804860Х2 
806152 X 68 80486DX4 
80251/MCS251 X 68 80487SX 
806452 X 68 Pentium-75-233 
80515 X 68 Pentium- PRO 
80532 X 68 Pentium-Il 
80535 X 68 P54C 
83C152 X 68 P54CM 
836452 X 68 P54CS 
836537 X 68 P55C 
8096BH X 68 P6 

8097 JF X 68 Klamath 
8397BH X 68 Deschutes 
8397JF X 68 APIC Bus 
8797BH X 68 80960CA 
8797JF X 68 80960CF 
80C196KB X 68 80960Jx 
80C196KC X 68 80960Hx 
80C196KD X 68 80960Rx 
87C196KC X 68 

87C196KD X 68 

80C196NP X 102 R3051 
80C196NT X 102 R3052 
80C296/MCS296 X 102 R3081 
80C85 X-Note-3 68 R4000PC 
8085 X-Note-3 68 R4100 
8086 X 102 R4200 
80C86 X 102 R4300 
8088 X 102 R4400PC 
80C88 X 102 R4600 
80186 X 102 R4640/50 
80C186 X 102 R4700 
80C186XL X 102 R5000 No 
80C186EA X 102 Cache/Cache 
80C186EB X-Note-3 68 RM5230 
80C186EC X-Note-3 68 RM5260 
80188 X ip Motorola 
80C188 X 102 6809e 
80C188XL X 102 68HC11 
80C188EA X 102 68HC12 
80C188EB X-Note-3 68 68HC16 
80C188EC X-Note-3 68 68HC16EVB 
80286 X 102 68302 
80376 X 102 68331 
80376 X 102 68332 
80386EX X 102 68332EVS 
80386SX X 102 68340 
80386SX X 102 68360 
80386SX X 102 68000 


X 102 
X 102 
X 102 
X-Note-1 102 
X-Note-1 102 
X-Note-1 102 
X-Note-1 102 
X-Note-1 102 
X-Note-1 102 
X-Note-1 102 
X-Note-1 102 
X-Note-1 102/136 
X-Note-1 102 
X-Note-1 102 
X-Note-3 68 
X-Note-3 68 
X 102 
X-Note-3 68 
X-Note-3 102 
X-Note-3 102 
X 102 
X 102 
X 102 
x 102 
X 102 
X 68 
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Microprocessor and Bus Support for the TLA 700 Logic Analyzer 


Device TLA 700 Channels | Texas Instruments Note-1 
68010 X 68 TMS32020 X-Note-3 102 Contact: 
68020 X 102 TMS320C25 X-Note-3 102 Crescent Heart Software 
68EC020 X 102 ТМ9320С26 X-Note-3 102 3529 Northeast Bryce Street 
68030 X 100 | TMS32004P  X-Note-3 Qui." DOMI regal lanat 
68040 x 102  TMS320C2xx X-Note-3 102 Те No. 503-287-5422 
P ROLES e ~~ Fax No. 503-287-5430 
68060 X 102 TMS320C30 X 102 E-mail dki@c-h-s.com 
M-Core TMS320C31 X 102 Но: Jh 
Evaluation Board X-Note-3 102 cic quce um s ^. http://www.teleport.com/~chschs 
MCES202 x 102 тм52040 XNote3 10 №, 
MCF5203 X 102 TMS320C50 X-Note-3 102 | 
(Моде Уо | "i New Wave PDG 
LE 2 102 ТМ5320С81 X-Note-3 102 59 Davis Ave. 
MCF5206 X 102 ТМ5320С52 X-Note-3 102 Norwood, Massachusettes 02062 
МРС505 X 102 TMS320C53 X-Note-3 102 Tel No. 603-595-8116 
МРС509 x 102 5470 X-Note-3 102 | Рах No. 781-762-9445 
MPC601 X 136 Zilog E-mail busboards @AOL.COM 
MPC603 X 136 780 X 68 Web Site: http://www.busboards.com 
MPC603e X 136 7180 X 1020 Моѓе-3 
MPC604 X 136 Device TLA 700 Channels | Contact: 
MPC604e X 136 Bus Support MBD Customer and Sales Support center 
PPC740 X 136 IEEE-488 (GPIB) X-Note-3 68 Free Software may have limited functionality 
РРС750 X 136 AGP 2X X 136 
MPC821 X 102 SCSI I/II X 102 For your local Tektronix representative see the list in 
MPC860 X 102 APIC Bus X 102 the back of this catalog or outside the U.S. call: 
Rockwell USB X-Note-1 102 1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
6502 X-Note-3 68 VME X-Note-2 102 See Tektronix on the World Wide Web: 
65802 X-Note-3 68 ISA X-Note-2 102 http://www.tek.com 
EISA X-Note-2 102 
15701 X-Note-3 102 Micro Channel X-Note-2 102 (€ 
18702 X-Note-3 102 PCI X-Note-2 102 
Siemens PCMCIA X-Note-2 102 = ISO 9001 Tektronix measurement products 
800166 X-Note-3 102 PCI 32 bit Short card X-Note-2 1027. o ele rc cna 
80С1 67 X 102 РС 64 bit - X-Note-2 1 02 Sxcemmewawwanumom registered facilities. 
Compact PCI X-Note-2 102 
168 PINSDIMM  X-Note-2 136 
72 PIN SIMM X-Note-2 102 
Mezzenine PCI X-Note-2 102 
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RF and Wireless Test Products 


Tektronix RF and Wireless Test Capabilities 


! 
Spectrum Analyzers Cover a Broad Spectrum! | | "ne 
Tektronix offers a value-packed line of RF, microwave and wireless communication test 
Network Analyzers ындыы: ж : : : 
Bowar Meters products. The list includes a wide selection of spectrum analyzers, signal generators, network 
dci os analyzers, communications test sets, and power meters, along with complementary ancillary 
igna enerators ть equipment and software. 
EMI/RFI Solutions ы ый cs 


Wireless Communication 
ее Е 255 
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RF and Wireless Test Products 


Applications 


* Avionics 

* Bio-Medical 

* Cable TV 

* Common Carrier 

* Design and Development 
* Education 

* EMC 

* EW 

* Manufacturing Test 

* Millimeter Wave R & D 

* Radar 

* Research 

* Satellite Communication 
* Service 

• TV/Radio Broadcasting 

* Wireless Communications 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
\ hitp://www.tek.com 


Tektronix Wireless 
Communication Microwave and 
RF Products - At Home Where 
Your Measurements Are! 

* |n the lab, in the field 


* On the manufacturing floor 


Tektronix products cover a broad spectrum 
of applications in the time and frequency 
domain — Bio-medical, Cable TV, Education, 
EMC, Design and Development, 
Manufacturing Test, Research, Service, 
Satellite Communication, to name only a few. 


We can only show a few of the hundreds of 
applications here. For information about 
Tektronix solutions to your microwave and RF 
or other test needs, call your local Tektronix 
sales representative or call (800) 426-2200. 


A 9 kHz to 8 GHz spectrum and modulation 
analyzer for digital mobile communications 
featuring I/Q origin offset, error vector mag- 
nitude, phase error, frequency error, and 
code domain power measurements. The 
R3465 is a one-platform solution for CDMA, 
NADC, PDC, PHS, or GSM measurements at 
cellular or PCS frequencies. 


The SMIQ signal generator covers a fre- 
quency range from 300 kHz to 3.3 GHz. 
With superior modulation accuracy and 
excellent spectral purity, this sets a new 
standard for digital modulation applications. 


RF 


and Wireless 


2712 oie 22233 
Tektronix spectrum analyzers offer solu- 
tions for all phases of EMC testing. The 
2712 shown here is available as part of the 
27120 EMC Pre-/Post-Certification Measure- 
ment System which provides a comprehen- 
sive and affordable means of significantly 
improving the probability of formal EMC 
certification on the first try. The system is 
designed for testing to FCC, VDE, VCCI, EG, 
and other EMC requirements. 


CRTCO2 : 

The CRTCO02 is a powerful test solution for 
the GSM/DCS1800/PCS1900 mobile phone 
or IC developers. As well as layer 1 physi- 
cal measurements, the CRTCO02 provides 
detailed layers 2 and 3 protocol analysis. 


U3641 


The lightest weight and smallest size of any 
spectrum analyzer in its class, the U3641 
features coverage to 3 GHz, high sensitivity, 
a synthesized local oscillator, and color 
display. Furthermore, the U3641 operates 
from AC, DC, or optional battery power for 
true flexibility in a 15 Ib. package. 
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RF and Wireless Test Products 


Simulating burst transmission (TDMA) is 
critical for cellular system design. The 
engineer shown here is using the SME03 
Signal Generator and R3271A Spectrum 
Analyzer designed for burst transmission 
simulation and recovery. 


The FSE Series, covering 20 GHz to 40 GHz 
with its range of modular options, 

provides an ideal measurement platform 
for spectrum, time, and modulation 
domain measurements. 


R3765H 


The R3765H network analyzer features 
unprecedented measurement speed and 
productivity enhancements. It is designed 
specifically for testing components in RF 
and wireless communications (cellular 
phones, pagers, cordless phones, etc.). 


138-RF 


and Wireless 


The CMD Series provides the ideal one- 


box solution for testing digital mobile 
radio equipment - CDMA, GSM, DCS 1800, 
DCS 1900. 


CTD55 

A low-cost and efficient solution for 
point-of-sale or incoming inspection 
go/no-go checks on SM/DCS1800/PCS1900 
mobile phones. 


The CTS55 is the ideal GSM/DCS1800/ 
PCS1900 mobile station test set for use in 
repair applications network operators, and 
independent repair center. It will save time 
and money with its combination of Quick 
Test, Auto Test and Manual Test. 


Test Products 


A compact design and frequency range of 
9 kHz to 26.5 GHz makes the R3272 ideal 
for point-to-point microwave and satellite 
link manufacture, installation, and main- 
tenance. Measurements are accurate and 
simple with the R3272's color, menu- 
driven display and its automatic functions. 


Cable TV proof-of-performance measure- 
ments in the field have never been easier. 
With the 2715 Cable TV Spectrum 
Analyzer, all commonly needed cable TV 
measurements can be preconfigured for 
simple push-button execution and data 
collection. High portability allows the 
automatic measurement power to be 
applied anywhere in the field. Back at the 
office, measurements can be downloaded 
from memory to the accompanying PC 
software for report generation. 
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w 
) 14 Features 


FSEA20/30 

* 9 kHz to 3.5 GHz (20 Hz to 3.5 GHz FSEA20) 

* 10 Hz to 10 MHz RBW (1 Hz, FSEA30), 
Adjustable in 1-2-3-5 Steps 

• —145 dBm Displayed Noise Floor (10 Hz 
RBW) 

• -120 dBc/Hz Phase Noise at 10 kHz offset 

• «1 dB Total Measurement Error up to 1 GHz 

* 5 ms Full-span Sweep Time with Fully 
Synchronized Sweep 

e 1 us Zero-span Sweep Time 

• Pretrigger, Trigger Delay, and Gated Sweep 

* RMS Detection 


* Eight Marker Functions for Direct 
Measurement (four absolute, four delta 
marker) 

* Color TFT LCD Display (Standard FSEA30; 
Option 01 FSEA20) 

• Tracking Generator Options 


FSEB20/30 ABOVE FEATURES PLUS: 

* 20 Hz to 7 GHz (9 kHz to 7 GHz FSEB20) 

„ -142 dBm Displayed Noise Floor (10 Hz RBW) 
• —114 dBc/Hz Phase Noise at 10 kHz Offset 


FSEM20/30 ABOVE FEATURES PLUS: 
• 20 Hz to 26.5 GHz (9 kHz to 26.5 GHz 
FSEM20) 


• —138 dBm Displayed Noise Floor (10 Hz RBW) 
• -114 dBc/Hz Phase Noise at 10 kHz Offset 


FSEK20/30 ABOVE FEATURES PLUS: 

• 20 Hz to 40 GHz (9 kHz to 40 GHz FSEK20) 
• 138 dBm Displayed Noise Floor (10 Hz RBW) 
* 114 dBc/Hz Phase Noise at 10 kHz Offset 


Applications 


* Digital/Analog Mobile Radio Measurements 

* Spread Spectrum Channel Power 
Measurements 

* High Dynamic Range Intermodulation 
Measurements 


— ————— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МИМ hitp://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


FSEA20/A30, FSEB20/B30 
Spectrum Analyzers 

The FSE-Series spectrum analyzers have 
been optimized for general-purpose mea- 
surements and to meet the stringent require- 
ments of testing advanced digital communi- 
cation systems. Extremely high measurement 
speed, future-proof modular design, and 
excellent performance characteristics put 
these analyzers right at the top of today's 
market — at a medium-range price. 


FSEA20/30, FSEB20/30, FSEM20/30, 
FSEK20/30 SPECTRUM ANALYZERS 

The FSE-series spectrum analyzers have 
been optimized for general-purpose mea- 
surements and to meet the stringent require- 
ments of testing advanced digital communi- 
cationsystems. Extremely high measurement 
speed, future-proof modular design, and 
excellent performance characteristics put 
these analyzers right at the top of today's 
market — at a medium-range price. 


VECTOR ANALYSIS FOR DIGITAL AND ANALOG 
MODULATION 

When equipped with Option 07 the FSE-series 
analyzers combine the capabilities of a true RF 
spectrum analyzer with those of universal digi- 
tal-signal demodulation and analysis. The spec- 
trum analyzer function offers the wide dynamic 
range necessary for many measurements on 
digitally modulated signals (е.д., burst measure- 
ments). The vector signal analyzer option adds 
demodulation capability for: 


e BPSK 

» QPSK / DQPSK / pi/4DQPSK / Offset QPSK 
e ЗРК 

* FSK (2 and 4 level) 


* MSK 


* GMSK 

* 160AM 

* AM, FM, 0M 

* Analog modulation analysis allows 


synthesizer settling time measurements 
to be made 


Standard set-ups are included for GSM, 
DCS1800, DCS1900, NADC, PDC, DECT, TETRA, 
ERMES, CDPD, WCPE (PWT), CT2, FLEX, 
MODACOM, TFTS, CDMA (IS-95),and PHS 


These functions are backed up by a variety of 
display types: 

* Eye diagrams 

* Vector and constellation diagrams 

* Frequency and phase error 

* Vector error 

* Demodulated data bits 


MODULARITY SAFEGUARDS INVESTMENTS 
FSE-series analyzers use a modular design 
throughout. A wide variety of options are 
available to allow you to choose the exact 
features you need for your particular applica- 
tion (see the list of options in the Ordering 
Information for additional information). 


As a result, you can tailor an instrument to 
your specific requirements and pay only for 
the performance and features you need. At the 
same time, you're guaranteed the capability to 
meet future measurement needs because 
most options can be retrofitted at a later tirne. 


Tracking Generator options for component 
measurement. Tracking generator with upper 
frequency limits of 3.5 GHz and 7 GHz pro- 
vide a means of characterizing component 
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insertion and return loss. Tracking 
Generators are available with 1/0 modulation 
inputs. This allows the modulation degrada- 
tion effect amplitudes to be measured. 


TOP DYNAMIC RANGE 

FSE-series analyzers are outstanding for their 
extremely low noise floor without any impair- 
ment to the dynamic range at large signal lev- 
els. This can be seen, for example, from the 
1-dB compression point of +10 dBm, which 
yields a dynamic range of 105 dB even at a 
resolution bandwidth of 1 MHz, allowing GSM 
and DECT power ramps to be determined. 


The extremely wide intermodulation-free 
dynamic range of typically 115 dB (FSEA30, 
FSEB30) and 105 dB (FSEB20, FSEB30) not 
only ensures reliable measurements on high- 
ly linear amplifiers, it also enables detailed 
analysis of complex broadband signals. 


UNEQUALED MEASURING CONVENIENCE 
The FSE series makes measurements 

easy, offering a large number of convenient 
test functions: 


* Eight markers (four absolute and four delta) 


* Marker functions for direct measurement of 
— Phase noise and noise power density (/Hz) 
— NEXT MIN/PEAK, NEXT MIN/PEAK 

RIGHT, NEXT MIN/PEAK LEFT 


* Measurement of adjacent channel power 
and occupied bandwidth 


* Frequency counter with selectable resolution 


* LOW NOISE, NORMAL, and LOW DISTOR- 
TION modes for low-intermodulation and 
low-noise operation 


* One-button hardcopy on printer or plotter 
in background mode 


* Simultaneous display of four active traces 


* Selectable color setup — standard model 
30, with Option 01 model 20 


* Numerous level and frequency lines 
* Split screen with independent windows 
* Quasi-analog display 


TO-THE-POINT FREQUENCY ACCURACY 
Tuning an FSE-series spectrum analyzer is 
absolutely synchronous to the reference fre- 
quency for each span including full span. 
This means that every point on the frequency 
axis is determined with the accuracy of the 
internal reference frequency. Thus, when 
reducing the span for detailed signal analy- 
sis, the tiresome readjustment of the center 
frequency is no longer needed. 


In its basic configuration, the FSE includes 
an AM/FM demodulator. Unknown signals 
can easily be identified via headphones or the 
built-in loudspeaker. Modulation measure- 
ments are possible using the optional Vector 
Signal Analyzer (Option 07). 


Limit lines make it easy to check if results 
are within predefined tolerances. Virtually 
any number of limit lines can be defined with 
high accuracy by means of 50 points to meet 
even the most exacting requirements. 


EASY OPERATION 

FSE series analyzers feature a combination of 
hardkeys (fixed functions) and softkeys 
(menu functions). Upon pressing a hardkey, 
the associated menu is displayed and an 
input field is opened. This means very fast, 
hardkey-oriented handling of the main func- 
tions such as frequency (center, start, and 
Stop), span, sweep time, reference level, etc. 
without the need to operate any softkey. 


The full operating convenience based on a 
wide variety of evaluation routines and mark- 
er functions can be accessed via the menus. 
Complicated tree structures are a thing of the 
past with the FSE. Instead, the menus are 
lateral in structure and use fixed control keys 
(left, right, up). 


All models are equipped with a large 9.5-inch 
TFT color display with VGA resolution at 640 
x 480 pixels. All essential parameters and 
results can be seen at a glance. All test data, 
scale factors, and setting parameters are log- 
ically arranged and thus are easy to find. 
Setups, traces, and graticules are displayed 
in color to make for error-free analysis of 
complex results. 


The USER key allows operation to be tailored 
to your specific requirements. With this key, 
you can compile the functions mainly needed 
for your measurement tasks, doing away 
with frequent menu changes and speeding 
up measurements on the whole by generation 
of macro sequences. 


DOCUMENT YOUR TEST RESULTS 

The FSE series provides uncomplicated log- 
ging of results. A wide variety of printers and 
plotters are supported. The printer/plotter 
interface allows printers to be addressed via 
the Centronics interface or via the IEC/IEEE 
bus. Files can also be output to a diskette or 
stored on the internal hard disk in PCX, 
WMF, or HP-GL format. This allows you to 
easily export waveform information to stan- 
dard word processing or graphics packages. 


144+Spectrum Analyzers 


SYSTEM MEASUREMENTS WITHOUT 

A COMPUTER 

With the optional Computer Function 
(Option 15), the FSE series can operate with- 
out an external PC. Option 15 provides an 
additional VGA card, 16 MB memory exten- 
sion, mouse, and keyboard. This option 
opens up the world of Windows applications 
such as statistics programs, spreadsheet 
analysis, and programming languages. 
Operating software is stored on the internal 
hard disk. Updates can be made and func- 
tions reloaded conveniently via diskette. 
Complete setups, traces, limit lines, and 
macros can be stored on the internal hard 
disk or on the removable diskette. 


IDEAL FOR AUTOMATIC TEST SYSTEMS 

The FSE series is ideal for use in automatic test 
systems, providing both fast processing of 
results and an IEC/IEEE-bus command set con- 
forming to SCPI. With the optional Computer 
Function (Option 15) and a second IEC/IEEE- 
bus card (Option 17), the FSE can be used as 
the controller for the test system, thus eliminat- 
ing the need for an additional unit. This saves 
space in the system cabinet and saves system 
cost. The optional Ethernet card (Option 16 

or 49) provides network connectivity. 


LOW OVERALL COST OF OWNERSHIP 

In designing the FSE series, special 
emphasis was placed on keeping cost of 
ownership to a minimum: 

* Designed for maximum reliability 


* Temperature-controlled fans 

* Calibration interval up to two years 
* Built-in calibration routines 

* Elaborate self-test routines 

* Modular design 


BUILT-IN DIAGNOSTIC SYSTEM FOR SELF-TEST 
The built-in self-test routines rapidly locate any 
faults down to the module level. In conjunction 
with the quick availability of replacement parts, 
this minimizes down time due to repair. 

The self-test not only provides information 
on the defective module, it also enables ser- 
vice personnel to quickly check internal test 
points and make adjustments (e.g., the refer- 
ence frequency) without opening the unit. 
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Characteristics 


The following characteristics apply after five 
minutes warm-up at ambient temperature. 
Data without tolerances are typical values. 
Data denoted "nominal" provide functional 
performance information derived from the 
design process. 


BUILT-IN CALIBRATION ROUTINES 

Built-in calibration routines ensure that the 
FSE remains within defined tolerances and 
thus maintains its accuracy of measurement. 
The routines are not performed automatically 
by the instrument but can be started when 
desired by the user. This prevents on-going 
measurements from being inadvertently 
interrupted or slowed. 


The results of the calibration routines are 
output by the FSE in the form of comprehen- 
sive correction tables. Comparing these 
tables over an extended period of time, the 
user can detect changes early and take 
corrective action. This enhances reliability 
and measurement accuracy. 


AUTOMATIC MEASUREMENT OF NOISE 
FIGURE AND GAIN 

The FSE-K3 Noise Measurement Software, 
available as an optional accessory provides 
noise measurement capabilities for the FSE 
spectrum analyzers normally available in spe- 
cialized noise measurement systems. In addi- 
tion, the FSE Spectrum Analyzers offer a large 
variety of RF measurement capabilities which 
are not offered by the specialized systems. 
The following noise parameters can be mea- 
sured either at a given frequency or ina 
selectable frequency range: 

* Noise figure in dB 

* Noise temperature in K 

* Gain in dB 

Measurement results are output as a graph 


or a list. Up to eight measurements can be 
represented in a diagram. 


FSEM20/30 * FSEK20/30 


FSEA20 FSEA30 FSEB20 FSEB30 
Resolution Bandwidths 
3 dB Bandwidths 10 Hz - 1Hz- 10 Hz- 1Hz- 
(1/2/3/5 steps) Г. E 10MHz — | 10М — 10 MHz 
FFT Filter - 1 Hz їо - 1Hzto 
(in 1/2/3/5 Steps) „ЖИЕ NEM 1ке WM 1 kHz 
Bandwidth Error - - - - 
du roo = oe 7 < 
5 MHz | ә Ж S NN NNNM 
ме 425%, 10% _ +25%, 10%  +25%, 10% +25%, 10% _ 
Знаре Factor = = - 
60/3 dB " И 5o с MELTIDIDMPLIIPIEEBB8EE Leu. 4 2 
<1 kHz NEM o-= „56... m <Б ч. «6 
1 kHz to 2 MHz _ ИИ — mno... <12, 
>2 MHz — iia ae Coo ae 
Video Bandwidths 1 Hz їо 10 MHz 1Hzto10MHz  1Hztoi0MHz 1 Нг ќо 10 MHz 
in 1/2/3/5 in 1/2/3/5 in 1/2/3/5 in 1/2/3/5 
РОШ Steps | | Steps —— SHOPS... Steps 
FSEM20 FSEM30 FSEK20 FSEK30 
Resolution Bandwidths 
3 dB Bandwidths —  10Hz-10MHz  1Hz-10MHz  10Hz-10MHz  1Hz-10MHz — 
FFT Filter с EON 1 Hz to - 1Hzto 
(in 1/2/3/5 Steps) _ 1 kHz 1 kHz 


Bandwidth Error 
<3 MHz. 

5 MHz 

10 MHz u 
Shape Factor - - - - 
60/3 dB. 

<1 kHz | 
T kHz to 2 MHz 


Video Bandwidths 1 Нг їо 10 MHz 1Hzto10MHz  1Hzto10 MHz 
in 1/2/3/5 in 1/2/3/5 in 1/2/3/5 


1 Hz to 10 MHz 
in 1/2/3/5 


Sweep Time - 

Display Range 0 Hz: 1 us to 2,500 s in 

10% steps. 

Display Range 210 Hz: 5 ms to 1,000 s in 
<10% steps. 

Error: 195. 

Picture Refresh Rate: »20 updates/s with 

1 trace, >15 updates/s with 2 traces. 
Sampling Rate: 50 ns (20 MHz A/D converter). 


Number of pixels: 500. 

Time Measurement: With marker and 
cursor lines. 

Resolution: 50 ns. 

Sweep Trigger: Free run, single, line, video, 
gated, delayed, external. 

Zero Span: Additionally pre-trigger, 
post-trigger, trigger delay. 
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LEVEL-RELATED 
Display Range - Noise floor displayed to 
30 dBm. 


Maximum Input Level – 
For RF Attenuation 0 dB: 
DC voltage: 0 V. 
CW RF power: 20 dBm (= 0.1 W). 
Pulse spectral density: 97 dBuV/MHz. 
For RF attenuation 210 dB: 
DC voltage: 0 V. 
CW RF power: 30 dBm (= 1 W). 
Maximum pulse voltage: 
FSEA20/FSEA30/,FSEB20/FSEB30: 150 V. 
FSEM20/FSEMS0: 50 V. 
FSEK20/FSEK30: 50 V. 
Maximum pulse energy (10 us): 
FSEA20/FSEA30/,FSEB20/FSEB30: 1 mWs. 
FSEK20/FSEK30: 0.5 mWs. 
FSEM20/FSEM30: 0.5 mWs. 
1-dB Compression of Input Mixer 
(0 dB RF attenuation): +10 dBm. 


Level Display - 
Screen: 10 x 10 subdivisions. 
Measurement Display: 500 x 400 pixels 
(with one diagram displayed). 
Log Level Axis: 10 to 200 dB (10 dB steps). 
Linear Level Axis: 1096 of reference level per 
level division, 10 divisions. 
Trace: Max 4 traces (one diagram). 
2 traces/diagram (2 diagrams) 
Simultaneous measurement all traces 
Trace Detector: max peak, min peak, auto 
peak (normal), sample, RMS, average. 
Trace Functions: clear/write, max hold, min 
hold, average. 


Setting Range of Reference Level — 

Log Level Display: - 130 to 30 dBm 

(0.1 dB steps). 

Linear Level Display: 7.0 nV to 7.07 V 

(1% steps). 

Units of Level Axis: 

Log level display: dBm, dBuV, dBA, dBpW 
Linear level display: mV, uV, mA, uA, pW, nW. 


Level Measurement Error — 

(RBW=10 Hz to 30 kHz and 100 kHz to 
10 MHz, 

—40 dBm, 20 dB RF Atten, reference level 
—15 dB, RBW 5 kHz) - 

Absolute Error at 120 MHz: «0.3 dB. 
Frequency Response (10 dB RF Atten): 
«1 GHz «0.5 dB. 

1 to 3,5/7 GHz «1 dB. 

7 to 18 GHz (FSEM20/30, FSEK20/30): 
«2 dB.18 to 26.5 GHz (FSEM20/30, 
FSEK20/30): «2.5 dB. 26.5 to 40 GHz 
(FSEK20/30): «3.0 dB. 

Attenuator Error: «0.3 dB. 

IF Gain Error: «0.2 dB, 0.1 dB typical. 


FSEM20/30 • FSEK20/30 
FSEA20 FSEA30 FSEB20 FSEB30 

Displayed Averaged Noise Floor (RBW - 10 Hz, 0 dB RF attenuation, VBW - 1 Hz, 20 averages, trace 
average, span 0 Hz, 50 O termination) 
Frequency 
DH анна RR ЩО en м <74 dBm _ 
E MEM | т ка Ай CUIM М <104 dBm | 
10 kHz, *90düm __ <15@т < 84 dBm 119. dBm | 
10% ANM «ii0dBm <-135 Вт —— «-i04dBm | --129dBm — 
1 MHz <-130 dBm, <-145 dBm, «-125 dBm, «-142 dBm, 

Tn _ 7135 dBm typ. —150dBm typ.  —130dBmtyp -145dBmityp. — 
10 MHz to «-145 dBm, <-145 dBm, <-142 dBm, <-142 dBm 
3.5/6 GHz  — —150 dBm typ. -150dBmtyp.  -147 dBm typ. -147 dBm typ 
6 to 7 GHz 
7 to 18 GHz. o 
18 to 26.5 GHz | ие = 
26.5.0306 — ANA, „= ИИ MEE È 
3010 40 GHZ ^ 5 sss mom о WM KR 
Maximum Dynamic Range DN 10 ВМ — неви — — 10HzBW — — — 1 Hz BW 
Displayed Noise Floor 155 dB 165 dB 152 dB 162 dB 
(at 1-dB compression) В... шо 
Махітит Нагтопіс5 »90 dB »90 dB »90 dB »90 dB 
Suppression, (f >50 MHz) .— 

FSEM20 FSEM30 FSEK20 FSEK30 


Displayed Averaged Noise Floor (RBW = 10 Hz, 0 dB RF attenuation, VBW = 1 Hz, 20 averages, trace 
average, span 0 Hz, 50 © termination) — 


Frequency 
20 з З да <74dBm — EM о NN <74 dBm —— 
B MN BN i TE HE <104 dBm — —- «-104 dBm 
10kHz E M8 <119dBm  <-84dBm —— <-119 dBm — 
100 kHz 7104 dBm — < 129 dBm s — <104 dBm _ «-129dBm — 
1MHz — «124 dBm, «142 dBm <-124 dBm, <142 dBm, 
a ee -129 dBm typ. -145 dBm typ. -129 dBm typ. -145 dBm typ. — 
10 MHz to 3.5/6 GHz <-138 dBm, «-138 dBm, «-138 dBm, <-138 dBm, 
ИЕН: -140 dBm typ. <-140 dBm typ. -140 dBm typ. 140 dBm typ. — 
6 to 7 GHz <-135 dBm, <-135 dBm, «-135 dBm, <-135 dBm 
MEER _<138 dBm typ. «-138dBmtyp -138 dBm typ. -138 dBm typ. — 
7 to 18 GHz <-138 dBm, «-138 dBm «-134 dBm, <-134 dBm, 
NEUE <-140 dBm typ. <-140 dBm typ. -139 dBm typ. | -139 dBm typ. — 
18 to 26.5 GHz «-135 dBm, <-135 dBm, <-131 dBm, <-131 dBm, 
НИ ОРНОТ -138 dBm typ. -138 dBm typ. | -136 dBm typ. —136 dBm typ. — 
26.5 to 30 GHz - - «-120 dBm, <-120 dBm 
30 to 40 GHz - - «-116 dBm, <-116 dBm, 
шо 122 dBm typ. | -122 dBm typ. — 
Maximum Dynamic Range 10 Hz BW 1 Hz BW 10 Hz BW 1 Hz BW 
Displayed Noise Floor — || 1508 ||| 160dB 150dB _ ^ 160 dB 
(ati-dBcompressio | — — "MEE VAI 
Maximum Harmonics »90 dB »90 dB >90 dB »90 dB 


Suppression, (f >50 МН) о... 
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Linearity Error: 

Log level display: 

RBW 21 kHz, analog, S/N »15 dB): 

0 to -50 dB: «0.3 dB 

—50 to —70 dB: «0.5 dB 

-70 to -80 dB 
(FSEA20/FSEB20/FSEK20/FSEM20): «1 dB. 
-70 to -95 dB 
(FSEA30/FSEB30/FSEK30/FSEM30): «1 dB. 
Linear level display: 596 of reference level. 
Bandwidth Switching Error: 

1 Hz to 30 kHz, 100 to 300 kHz: «0.2 dB. 

1 to 10 MHz: «0.3 dB. 


Total Measurement Error (0 to —50 dB) - 
«1 GHz: «1 dB. 

»1 GHz: «1.5 dB. 

7 to 18 GHz: «2.5 dB 

18 to 26.5 GHz: «3.0 dB. 

26.5 to 40 GHz: «3.5 dB. 


Pulse Amplitude Error (single pulses) - 
Bandwidth «1 MHz: «0.5 dB nominal. 
Bandwidth 21 MHz: 2 dB nominal. 


TRIGGER-RELATED 
Trigger Source – Free run, Line, Video, 
RF, External. 


Delayed Sweep - 

Trigger Source: Free run, Line, Video, 
RF, External. 

Delay Time: 100 ns to 10 s. 
Resolution (minimum): 1 us 

(or 1% of delay time). 

Delay Time Error: 

+(1 us + (0.1% x delay time)). 
Delayed Sweep Time: 2 us to 1,000 s 
Gated Sweep - 

Trigger Source: External, RF. 

Gate Delay: 1 us to 100 s. 

Gate Length: 1 us to 100 s. 
Resolution (minimum): 1 us or 196 
Gate Length Error: «(1 us + (0.05% x 
gate length)) 

Gap Sweep (Span = 0 Hz) - 

Trigger Source: Free run, Line, Video, RF. 
External. 

Pretrigger: 1 us to 100 s 
Trigger-to-Gap Time: 1 us to 100 s 
Gap Length: 1 us to 100 s. 

Gap Resolution: 50 ns. 


DEMODULATION-RELATED 
Modulation Modes — AM and FM. 


Audio Output — Loudspeaker and headphones 


Marker Stop Time — 100 ms to 60 s. 
Squelch — Adjustable by means of level line 


FSEA20 FSEA30 FSEB20 FSEB30 
Maximum Intermodulation-free Range 
50 MHz to 3.5 / 7 GHz 105 dB 115 dB - = 
150 MHz to 7/26.5 GHz (пот) || - - 105dB | 115 dB 


Intermodulation 


3rd-order intercept point (TOI) FSEA20/FSEA30: 212 dBm, 15 dBm typical for f >50 MHz 
(Af >5 x resolution BW or >10 kHz) FSEB20/FSEB30: >12 dBm, 15 dBm typical for f >150 MHz 


Intermodulation-free range at -40 dBm mixer levels: 105 dB. 

Intercept point k2 

FSEA20/FSEA30: >25 dBm, >40 dBm typical for f «50 MHz; >45 dBm, >50 dBm typical for f >50 MHz. 
FSEB20/FSEB30: >25 dBm for f <150 MHz, >35 dBm typical; >40 dBm for f >150 MHz, >45 dBm typical. 
Immunity to Interference 


Image frequency >75 dB >80 dB, >80 dB, >80 dB, 

pon >90 dB typ. >75 dB typ. >75 dB typ. 
Intermediate frequency >70 dB »100dB »75dB | >75 dB 
Spurious response (f »1 MHz, without input signal, 0 dB attenuation) 
Span «30 MHz «-100 dBm <-110 dBm «-100 dBm <-110 dBm 
Span >30 MHz <—100 т  <-100dBm = «-i00dBm — <-100. dBm 
fin = 25.175 MHz 100 08т <-11008т  <-100@т — — «-100dBm 
fin = 60 MHz 100 dBm <1100т <-10008т <100 dBm 
fin = 5717.2 MHz «-100 dBm <-100 dBm «-100 dBm <-100 dBm 
Other interfering signals —80 dBm -80 dBm —75 dBm —75 dBm 
(mixer level «-10 dBm) 

FSEM20 FSEM30 FSEK20 FSEK30 

Maximum Intermodulation- 
free Range i BE oe DR 
SOMHzto3.5/7GH2 ^ — ^ puro fu ~ m icr уй 
150 MHz to 7/26.5 GHz (nom) 103 dB 112 dB 10398 || 112dB 
Intermodulation 


3rd-order intercept point (ТО!)>12 dBm, 15 dBm typical for f 3150 MHz 
(Af »5 x resolution BW or 
»10 kHz) 


Intermodulation-free range at -40 dBm mixer levels: 105 dB. 
Intercept point k2 

>25 dBm for f «150 MHz, >35 dBm typical; >40 dBm for f >150 MHz >45 dBm typical. 
Immunity to Interference 


Image frequency >80 dB, »80 dB, »80 dB, »80 dB, 
>90 dB typ. — »90dBtyp >90 dB typ. — »90dBtyp. 
Intermediate frequency _>70 dB. >70 dB >80 dB >80 dB 
Spurious response (f >1 MHz, without input signal, 0 dB attenuation) 
Span <30 MHz <-100 dBm <-110 dBm «100dBm | | <-110 dBm 
Span 230 MHz «-100 dBm <-100dBm — «-100 dBm 
fin = 25.175 MHz «-100 dBm «-100dBm — (/ <1 00 dBm 
fin = 60 MHz «-100 dBm <-100dBm — | «-100 dBm 
fin = 5717.2 MHz <-100 dBm «100 dBm — «-100 dBm 
Other interfering signals —75 dBm —75 dBm —75 dBm -75 dBm 


(mixer level «-10 dBm) 
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DISPLAY-RELATED - 


FSEB20 


FSEA20 FSEA30 
Standard 24-cm 24-cm 
(9.5-inch) (9.5-inch) 
LC color LC color 
display display 
Resolution 
INPUTS AND OUTPUTS 
RF Input (front-panel) — 


FSEA20/30, FSEB20/30: N female, 50 Q. 
FSEM20/30: Adapter system, 50 О, М male 
and female, 3.5 mm male and female. 
FSEK20/30: Adapter system, 50 Q N male 
and female, K male and female. 

VSWR (RF attenuation »0 dB): 

f «3.5 GHz <1.5:1 

f «7 GHz «2.0:1. 

f «26.5 GHz (FSEM20/30): «3 (FSEK20/30 
<2.5:1). 

f «40 GHz (FSEK20/30): 2.5:1. 

Attenuator: 0 to 70 db, selectable in 
10-dB steps. 


Probe Power Supply (front-panel) — 
Output: +15 V DC, –12.6 V DC, and ground, 
maximum 150 mA. 


Power Supply and Coding Connector for 
Antennas, etc. (front-panel) - 
Connector: 12-contact Tuchel. 

Supply voltages: +10 V @ 100 mA 
maximum, ground. 


AF Output (front-panel) - Zout: 10 O 
Connector: jack plug. 
Open-Circuit Voltage: Adjustable up to 1.5 V. 


IF 21.4 MHz (rear panel) — Zout: 50 О. 
Connector: BNC female. 

Bandwidth: »1 kHz or resolution bandwidth. 
Level: 0 dBm at reference level, mixer level 
>-60 dBm. 


Video Output (rear panel) - Zout: 50 О. 
Connector: BNC female. 

Voltage (BW 21 kHz): 0 to 1 V, full scale 
(open-circuit voltage), log scaling. 
Reference Frequency (rear panel) — 
Output (usable as input): 

Connector: BNC female. 

Frequency: 10 MHz. 

Level: 10 dBm nominal. 

Input: 

Frequency:1 to 16 MHz, integer MHz 
Required level: »0 dBm from 50 Q source. 


Sweep Output (rear panel) - 

Connector: BNC female. 

Signal: 0 to 10 V, proportional to displayed 
frequency. 


Noise Source (rear panel) - 
Function: Power supply connector for 


FSEB30 FSEM20 FSEM30 FSEK20 FSEK30 
24-cm 24-cm 24-cm 24-cm 24-cm 24-cm 
(9.5-inch) (9.5-inch) (9.5-inch) (9.5-inch) (9.5-inch) (9.5-inch) 
LC color LC color LC color LC color LC color LC color 
display display display display display display 


640 x 480 pixels (VGA resolution) 


noise source. 
Connector: BNC female. 
Voltage Output: 0 and 28 V, switch-selected. 


External Trigger/Gate Input (rear panel) — 
Connector: BNC female. 

Impedance: »10 KQ 

Voltage: TTL level. 


GPIB Interface (rear panel) — 

Connector: 24-contact Amphenol female. 
Standard: IEC-625-2 (IEEE 488.2). 
Instruction Set: SCPI 1994.0. 

Interface Functions: SH1, АНІ, T6, 14, SR1, 
RL1, PP1, DC1, DT1, C11. 


Serial Interface 

(rear panel COM 1 and COM 2) - 
Connector: 9-contact female. 
Standard: RS-232C. 


Plotter - 
Interface: Via IEC / IEEE bus or RS-232C 
Plotter Language: HP-GL. 


Mouse Interface (rear panel) — 
PS / 2 compatible. 


Printer Interface (rear panel) - 
Parallel (Centronics compatible) 
or serial (RS-232C). 


Keyboard (rear panel) - 
Connector: 5-contact DIN female for 
MF-2 keyboard. 


User Interface (rear panel) — 
25-contact Cannon female. 


External Monitor (rear panel) — 
Connector:15-contact female. 


VECTOR SIGNAL ANALYSIS (OPT. 07) 

Digital Modulated Signals — 

Signal Types: Continuous and TDMA. 
Modulation Formats: BPSK, QPSK, Offset- 
QPSK, ООРЗК, pi/4-DQPSK, 8PSK, D8PSK, 
16QAM, MSK/GMSK, 2(G)FSK, 4(G)FSK. 
Standards: GSM/DCS1800/PCS1900, NADC, 
TETRA, PDC, PHS, CDPD, DECT, WCPE/PWT, 
CT2, ERMES, FLEX, MODACOM, TFTS, 
QCDMA (1595), APCO 25FM. 

Filtering: 

Filter Types: Raised cosine, square root 
raised cosine, gaussian. 

Range a/BT: 0.2 to 3. 

Types of Standard Specific Filters: Bessel 

B * T = 1.22 and 2.44 (FLEX Standard), 


Bessel B * T = 1.25 (ERMES Standard), 
QCDMA Forward Channel, QCDMA Reverse 
Channel (1595), APCO 25FM. 

Numerical Readout: Error vector 
magnitude", Magnitude*', Phase". 
Frequency, 1/0 offset, 1/0 imbalance. 
Amplitude droop, rho-factor. 


FSK - 

Measurements with FSK: 

Frequency demodulated signal (filtered, 
synchronized to symbol clock) 

FSK reference signal (calculated from 
demodulated bits). 

FSK error signal. 

Bit stream/modulation error (detected 
symbols at ideal decision points and table of 
all modulation errors). 

Display Types with FSK: 

Time Domain: Magnitude, frequency 
deviation, eye diagram (frequency signal). 
Error Display in Time Domain: Deviation 
error, magnitude error. 

Numerical Readout: Deviation error", 
magnitude error ', FSK deviation, frequency 
error, FSK reference deviation. 


Modulation Measurement Range — 
Symbol Rate: 320 Hz to 2 MHz. 
Points per symbol*?: 

Symbol rate «200 kHz: 1. 2, 4, 8, 16. 
Symbol rate »200 kHz «400 kHz: 1, 2, 4, 8 
Symbol rate »400 kHz: 1, 2, 4. 

Size of Capture Memory: 

Symbol rate «1 MHz: 

16,000 samples maximum 

Symbol Rate »1 MHz: 

3,200 samples maximum. 

Number of Demodulated Symbols 
Symbol Rate «1 MHz: 

4 samples per symbol: 

1,600 symbols maximum. 

8 samples per symbol: 

800 symbols maximum. 

16 samples per symbol: 

400 symbols maximum. 

Symbol Rate »1 MHz: 

600 symbols maximum. 

Level Measurement — 

Measurement Range: 

Peak power —60: +30 dBm. 

Dynamic range for burst measurements 
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(mean power, Ref level 2-10 dBm, peak 
power = Ref Level +1 dB, low noise mode, 
points per symbol <4): 80 dBc —4 * log 
(symbol rate/kHz). 

Absolute Level Measurement Error (average 
power 0 to —10 dB below ref level): 

f«1 GHz 1 dB. 

f>1 GHz See total measurement error 
specified for specific models. 

Relative Level Measurement Error: 

Mean power level 0 to —10 dB below 

ref level: 0.2 dB. 

Mean power level - 10 to —50 dB below 

ref level: (0.0325/dB — 0.125) dB 

Time Reference (nominal, without clock 
synchronization): 

With MSK/GMSK modulation: «1/(2 * symbol 
rate * points per symbol). 

With PSK/QAM/FSK modulation: 

<1/(2 * symbol rate). 

With clock synchronization: 

<0.001 * 1/(symbol rate). 

Residual Error in Modulation Measurements — 
(level in range, ref. level to ref. level —6 dB, 
S/N >60 dB, (a/B * T = 0.3 to 0.7, number of 
demodulated symbols »100, averaging 
210, analog bandwidth »10 * symbol rate): 
Input Frequency: 

Models 20, 220 MHz. 

Models 30, >15 * (symbol rate), local 
suppression calibrated. 


General Modulation Modes (except FSK3) — 
Vector Error Magnitude (EVM) (symbol rate 
300 kHz to «2 MHz): 2% (RMS). 

Magnitude Error (symbol rate 300 kHz to 
«2 MHz): 2% (RMS). 

Phase Error (with modulation formats using 
constant signal amplitude), symbol rate 
300 kHz to «2 MHz: 1.5? (RMS). 

Frequency Error: Symbol rate * 5x10-6 + 
0.1 Hz + error of reference frequency. 
Modulation Standards: 


Modulation Vector Error Phase RHO- 
Standard Magnitude Error Factor 
GSM - 0.5? nus - 
оны 
PCS1900) р 
МАСС, <0.5% nus - = 
CDPD <1.5% редк (typ.) - - 
TETRA ET p 5 
РОС. 52% peak (Ур) — 27 
РНЅ <0.7% RMS = - 
neun Se peak (YP) — ses 
WCPE/PWT <1% RMS - - 
O— sr ON 
ОСОМА - - 20.9995 
Fwd. CH 

QCDMA 

Rev. CH 


General FSK Modulation Modes*? (input 
level 2-10 dBm, Low Noise Mode) - 


Symbol Rate | «300 kHz  300kHz to 2 MHz 
Deviation Error 4 1.5% us 2%р 
FSK Deviation Within 1.596 Within 296 
nm „Of nominal of nominal ^— 
Magnitude Error 1% pms | 2% rys | 
Frequency Offset 0.5% of 0.5 % of 
reference reference 
deviation + deviation + 
error of error of 
reference reference 
frequency frequency — 


At Modulation Standard (input level >- 

10 dBm, Low Noise Mode, all standards 
except ERMES and FLEX) at 4 points per 
symbol. ERMES and FLEX at 16 points per 


symbol): 

Standard Deviation error 

DECT <2% вмз, <6% PK typ. 
MODACOM, СТ2 7 <1.5% aus, <3% PK typ. | 
ERMES, FLEX «2% aus, «695 PK typ. 


Measurement Time (readout of detected 
symbols and numerical modulation 

errors, synchronized): 

GSM, DCS1800, PCS1900: 330 ms. 

NADC, TETRA, TFTS, WCPE. PDC, PHS, CDPD, 
DECT, ERMES, FLEX, MODACOM: 800 ms. 


NOISE MEASUREMENT 
(with FSE-K3 Software). 


Frequency Range - 100 kHz to 40 GHz 
(dependent on spectrum analyzer. 


Measurement Bandwidth — 1 kHz to 5 MHz. 


Noise Measurements — 

Level Range: 0 to 25 dB. 

Resolution: 0.1 dB. 

Measurement Accuracy (preamplification 

20 dB, noise figure, 5 dB, bandwidth 1 MHz): 


+0.2 dB. 
*! RMS and PEAK values. 


*? Four samples per symbol is the minimum value. 
At setting 1 or 2 points per symbol, only 1 or 2 
points per symbol of the four samples per symbol 
are shown. 

*3 FSEA30 or FSEA20 with Option 4 (FSE-B4) — 
Data valid for RF «1 GHz. 

For RF 21 GHz multiply stated values by a factor of: 
100.552 * log f (GHz) 

1 (GHz) 

FSEB30 and FSEM30, or FSEB20 and FSEM20 with 
Option 4 (FSE-B4) - 

For RF «1 GHz multiply data by 1.4. 

For RF 21 GHz multiply data by 1.4 plus a factor of: 
100.354 * log f (GHz) 

1 (GHz) 

FSEA20, FSEB20, FSEM20 without Option 4 (FSE- 
Ва) - Typically worse by a factor of З compared to 
FSEA30/FSEB30/FSEM30 or FSEA20/FSEB20 
/FSEM20 with Option 4 (FSE-B4). 


**-2 * 10-4 * fsymb * (points-per-symbol) [Hz]. 
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Required Equipment - 

Spectrum Analyzer: FSEA, FSEB, FSEM, 

or FSEK. 

Preamplifier: Gain = 20 dB, maximum noise 
figure 5 dB. 

Stand-alone Operation: FSE Spectrum 
Analyzer equipped with Opt. 15. 

Controller Operation (not required with Opt. 15): 
80486 IBM PC or compatible with Windows 3.1 
or better and a GPIB interface card. 


GENERAL 
Mass Memory - Built-in 1.44 MB 3.5-inch 
diskette, hard disk. 


Calibration Interval — 1 year (2 years for 
operation with external reference). 


ENVIRONMENTAL CHARACTERISTICS 
Temperature Range — 

Nominal Operating Range: +5 to +40°C. 
Limit Operating Range: 0 to +50°C. 
Storage: —40° to +70°C. 


Climactic Loading — +40°C at 95% relative 
humidity (IEC 68-2-3). 

Mechanical Stress — 

Sinusoidal Vibration: 5 to 150 Hz, maximum 
2 g at 55 Hz; 0.5 g from 55 to 150 Hz; to IEC 
68-2-6, IEC 68-2-3, IEC 1010-1, 
MIL-T-28800D, class 5. 

Random Vibration: 10 to 300 Hz, 
acceleration 1.2 grms- 

Shock: 40 g shock spectrum, to MIL-STD 
810C and MIL-T-28800D, classes 3 and 5. 


RFI Suppression — To EMC directive of EU 
(89 / 336 / EEC) and German EMC law. 


Safety — To EN 61010-1, UL 3111-1, CSA 
C22.2 No. 1010-1, IEC 1010-1. 

POWER REQUIREMENTS 

AC Supply (class of protection 1 to VDE 411) - 
Line Voltage: 100 to 120, 200 to 240 V 
Frequency: 50 to 400 Hz 
Power Consumption: 
FSEA20: 170 VA. —— s. 
FSEA30: 180 МА 
FSEB20: 185 VA. 
FSEB30: 195 VA. 


FSEM20: 220 VA. 

FSEM30: 230 VA. 

....FSEK20:220 VA. 
.FSEK30: 230 VA. 


Spectrum Analyzers 


FSEA20/30 * FSEB20/30 * FSEM20/30 * FSEK20/30 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Wilh ^is _ 435 174 
Height 2%. 93 
Depth (FSEA,FSEB 460 184 


FSEM20, FSEK20) 


Depth (FSEM30, FSEK30) 570 22.5 
Weight kg Ib. 
COD ee 215 473 
FSEA30 — 227 ^ 499 
FSEB20 21.8 48.0 
FSEB30 — 232 510 
FSEM20 — 238 524 
FSEM30 — 2520 554 
FSEK20 244 537 
FSEKQ 258 588 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


FSEA20 

9 kHz to 3.5 GHz Spectrum Analyzer. 
Includes: Power Cable, Operating Manual, 
Spare Fuses. 


FSEA30 

20 Hz to 3.5 GHz Spectrum Analyzer. 
Includes: Power Cable, Operating Manual, 
Spare Fuses. 


FSEB20 

9 kHz to 7 GHz Spectrum Analyzer. 
Includes: Power Cable, Operating Manual, 
Spare Fuses. 


FSEB30 

20 Hz to 7 GHz Spectrum Analyzer. 
Includes: Power Cable, Operating Manual, 
Spare Fuses. 


FSEM20 

9 kHz to 26.5 GHz Spectrum Analyzer. 

Includes: Power Cable, Operating Manual, Spare 
Fuses, Adapter 3.5-mm Female and N Female. 


FSEM30 

20 Hz to 26.5 GHz Spectrum Analyzer. 

Includes: Power Cable, Operating Manual, Spare 
Fuses, Adapter 3.5-mm Female and N Female. 


FSEK20 

9 kHz to 40 GHz Spectrum Analyzer. 

Includes: Power Cable, Operating Manual, Spare 
Fuses, Test-port Adapter K-female, N-female. 
FSEK30 

20 Hz to 40 GHz Spectrum Analyzer. 

Includes: Power Cable, Operating Manual, Spare 
Fuses, Test-port Adapter K-female, N-female. 


OPTIONS 

Opt. 02/B2 — FSEA20, FSEA30, 7GHz Frequency 
Extension. 

Opt. 04/B4 — FSEA20, FSEB20, FSEK20, FSEM20 
Low phase noise and OCXO (standard on РЅЕАЗО, 
FSEB30, FSEK30, FSEM30). 


Opt. 07/B7 — Vector signal analyzer. 

Opt. 15/B15 — Computer function (English). 

Opt. 16/B16 — Ethernet interface (AUI). 

(Opt. 15 required). 

Opt. 17/B17 — Second IEC/IEEE-bus interface 
(enables Opt. 15 to control FSEA/FSEB plus 
external instruments). 

Opt. 49 - Ethernet interface (BNC). 

Opt. B5 - FSEA20, FSEB20, FSEK20, FSEM20 FFT 
Filter, 1 Hz-1 kHz. 

Opt. B8 — FSE-B9 Tracking generator 3.5 GHz. 
Opt. B9 — FSE-B9 Tracking generator 3.5 GHz with 
1/0 Modulation inputs. 

Opt. B10 — FSE-B10 Tracking generator 7 GHz. 


Opt. B11 - FSE-B11 Tracking generator 7 GHz with 
1/0 Modulation inputs. 


Opt. B12 - FSE-B12 Switchable attenuator for 
tracking generator. 


Opt. B18 - Removable Hard drive (internal Hard 
drive not filled) 


Opt. B19 - Spare removable hard drive. 


Opt. B22 — FSE-B22 Increased level accuracy up 
to 2 GHz. 


Opt. B23 - FSE-B23 Broadband IF output 741.4 MHz. 


MEASUREMENT SERVICE OPTIONS (FSEA20/30, 


FSEB20/30, FSEM20/30, FSEK 20/30) 
Opt. C3 - Three years of Calibration Services. 


Opt. C5 - Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 - Repair warranty extended to cover 
five years. 


RECOMMENDED ACCESSORIES 
Noise Figure Measurement Software - 
Order FSE-K3. 


Service Kit — Extender boards and Coaxial Cables. 
Order FSE-Z1. 


FSE-K10 — GSM Application firmware mobile 
(good for all models; can be ordered as Opt. K10). 


FSE-K11 - GSM Application firmware BTS (good 
for all models can be ordered as Opt. K11). 


FSE-Z3 - DC Block 5 to 7000 MHz (type N). 
Keyboard - American. Order PSA-Z1. 

GPIB Cable — 0.5m. Order 012-1282-00. 
GPIB Cable - 1 m. Order 012-0991-01. 
GPIB Cable — 2 m. Order 012-0991-00. 
GPIB Cable - 4 m. Order 012-0991-02. | 


19-inch Rack Adapter - With front handles. 
Order ZZA-95. 


Set of Front Handles — Order ZZG-95. 


Transit Case – Order ZZK-954. (FSEA, FSEB, FSEM20, 
FSEK20). Order ZZK-955 (FSEMSO, FSEK30). 


Trolley — Order ZZK-1. 

Matching Pad - 75 О, | Section. Order RAM. 
Matching Pad — 25 O, Series Resistor. Order RAZ. 
Preamplifier — 9 kHz to 30 MHz. Order ESH3-Z3. 
Preamplifier - 20 Hz to 1 GHz. Order ESV-Z3. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
ROHDE&SCHWARZ 
Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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W 
) € Features 


R3271A/R3371A, R3265A/R3365A 
* Excellent Spectral Purity: -110dBc/Hz 
(10 kHz Away from Carrier) 


* Resolution Bandwidth of 10 Hz to 3 MHz 


* Built-in Frequency Counter with 1 Hz 
Resolution 


* Audio Demodulation with Internal Speaker 
* Portable System with a Large CRT Display 
e High-speed 5 us/div Sweep 

* TDMA Signal Analysis 

* Memory Card Function 

* Multi-marker with up to Eight Points 


* Extensive Built-in EMC Measurement 
Functions 


* Conforms to MIL-T-28800 Standards 


* Built-in Tracking Generator (R3365A and 
R3371A) 


Applications 


* Digital Mobile Radio Test 

* Antenna and Base Station Test 

* Radio Communications System Test 
* Microwave Device Test 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


іт See Tektronix оп the World Wide Web: 
NUM 


http://www.tek.com 


GPIB Product(s) complies with IEEE Standard 
ТЕЕЕ-488 |488-1, and with Tektronix Standard Codes 


and Formats. 


ЛОМАМТЕ$Т 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 


R3271A/R3371A Spectrum 
Analyzer 


The R3271A/R3371A spectrum analyzer is 
designed to analyze pulse RF signals used 
for radar or to analyze the spectra of micro- 
waves and quasi-millimeter waves used for 
satellite broadcasting, satellite communica- 
tions, and mobile communication. 


The R3271A/R3371A can measure the ultra- 
wide frequency range of 100 Hz to 26.5 GHz 
in one sweep operation. It can also perform 
the sweep continuously and repeatedly. A 
newly developed high-purity synthesizer 
enables a high signal purity of -110 dBc/Hz 
at 2.6 GHz and -108 dBc/Hz at 7.5 GHz 

(10 kHz offset). 


The R3271A/R3371A spectrum analyzer is 
thus ideally suited for mobile radio commu- 
nication, for which narrower signal band- 
widths and digital transmission are being 
implemented. In the past, such high-perfor- 
mance equipment was used only for 
advanced research and development; how- 
ever, this level of performance is now needed 
on a commercial level. 
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R3265A/R3365A Spectrum 
Analyzer 


The R3265A/R3365A is a quasi-microwave 
spectrum analyzer designed to meet user 
needs and to ensure easy operations. The 
R3265A/R3365A incorporates a time domain 
function so it can be used for both digital and 
analog mobile communication. The 
R3265A/R3365A can measure a wide 
frequency range of 100 Hz to 8 GHz in one 
sweep over a wide dynamic range. Even at a 
frequency of 2.6 GHz, a newly developed high- 
purity synthesizer enables a high signal purity 
of 110 dBc/Hz (offset frequency of 10 kHz). 


This unit performs especially well in 
measuring the spurious emission intensity of 
mobile communications equipment, occupied 
bandwidth, and signal leakage from adjacent 
channels. In the low-noise mode, the 
R3265A/R3365A has a high-input sensitivity 
of -145 dBm (1 MHz to 3.6 GHz), so it can 
easily measure faint signals. 


In addition to its popular user-defined func- 
tions, the R3265A/R33654 incorporates a 
multi-marker function, as well as a function 
to list the frequency and level displayed by 
the multi-marker. A memory card function 
can save or recall measurement settings, 
measurement data, and user definitions. 
Using this function, the time needed for 
measurement and panel resetting operations 
can be significantly shortened. 
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TRACKING GENERATOR 

The R3365A and R33714 are identical to the 

R3265A and R32714 respectively, except 

that the R3365A and R33714 include a built- 

in tracking generator to facilitate frequency 

response measurements and provide scalar 

network analyzer capability (with an external 

SWR bridge). 

BURST SIGNAL ANALYSIS FUNCTIONS 

* Fast Digitized Sweep. The 
R3265A/R3365A, R3271A/R3371A use a 
high-speed digitizer to perform high-speed 
sweeps of 5 us/div during zero span. This 
data can also be averaged. This function is 
ideally suited for monitoring the mean 
transmission power and duration of Time 
Division Multi-Access (TDMA) signals that 
are used in the Global System for Mobile 
Communication (GSM) systems in Europe 
and in the next-generation mobile tele- 
phone systems in Japan and the U.S.A. 
(в.9., digital mobile telephones). An arbi- 
trary range can be expanded using the 
delayed sweep function. 


Gated Sweep Function. The burst signal 
(TDMA and video signals) analysis func- 
tion, when combined with the high-speed 
sweep, can be used to monitor the trans- 
mission power in an arbitrary one-time slot 
of a TDMA signal or to analyze the noise in 
one horizontal line of a TV signal. Until 
now, the gated sweep function required an 
external gated sweep signal. The 
R3265A/R3271A standard configuration 
permits analysis of the spectrum of a burst 
signal without the need for an external gate 
or trigger signal. 


* Delayed Sweep. Delayed sweep can be 
used to zoom in on detail in the time 
domain. The user can set a delay time fol- 
lowing an internal or external trigger event. 


MEASUREMENT OF OCCUPIED FREQUENCY 
BANDWIDTHS AND ADJACENT-CHANNEL 
LEAKAGE POWER 

By calculating from the measured spectrum 
data, the occupied frequency bandwidth of a 
radio transmission characteristic and the 
leakage power of an adjacent channel can be 
easily measured. The carrier frequency is 
also displayed when the occupied frequency 
bandwidth is measured. The leakage from an 
adjacent channel can be measured in a 
dynamic range of 70 dB (typical value) with 
high signal purity. 


INTERNAL TRACKING GENERATOR 

The R3365A and R33714 include an internal 
tracking generator to dynamically measure 
the resonant characteristic of a high-Q ele- 
ment or the frequency response of a dielec- 
tric filter. In addition, the 120 dB dynamic- 
range display guarantees a 110 dB dynamic 
measurement range for frequency response 
measurement with the tracking generator. 
Therefore, even high stop-band attenuation 
can be measured. 


OPTICAL MODULATION SPECTRUM ANALYZER 
Addition of the Q32605 Optical Receiver plug- 
in allows the R3265A/R32714 to function as 
an optical modulation spectrum analyzer. 
Optical input sensitivity with the Q32605 

is -160 dBm/Hz, frequency range of 6 MHz to 
2.4 GHz, and a frequency flatness of «1.8 dB. 
The R3265A/R3271A/032605 can be used to 
measure RIN (Relative Intensity Noise) of 
optical analog transmission LDs and optical 
transmitters, modulation degree, C/N, and 
the noise level of optical fiber amplifiers. 


HARMONIC MODE (N), R3271A 
Frequency Band Harmonic Mode (N) 
100 Hz to 3.6 GHz | 

3.5 to 7.5 GHz | 

7.4 to 154 GHz 
15.2 to 23.3GHZ | 
2310 26.5GH2 _ 


> >. =: 


Characteristics 


FREQUENCY RELATED 
Frequency Range — 100 Hz to 8 GHz, 
R3265A. 100 Hz to 26.5 GHz, R3271A. 


Harmonic Mode (N), R3265A - -1. 


Preselector — 3.5 GHz to 8 GHz (26.5 GHz 
for R3271A) using YIG-tuned preselector. 


Frequency Readout Accuracy (Start, Stop, 
CF, Marker) - + (freq. readout x freq. refer- 
ence accuracy + span x span accuracy 

+ 0.15 x res BW + 10 Hz). 


Span Accuracy - Span >2 MHz: «396, Span 
<2 MHz: +5%. 

Count Frequency Marker — 

Resolution: 1 Hz to 1 kHz. 

Count accuracy (S/N »25 dB): «(marker freq. x 
freq. reference accuracy + 5 Hz x М + 1 LSD). 
Delta marker count accuracy: (S/N 225 dB) 
+(delta marker freq. x freq. reference 
accuracy + 10 Hz x М + 2 LSD). 


Frequency Reference Accuracy — 

А3265А: +2 x 10°8/day, +1 x 107/year, 

+5 x 10/дау with Option 21. 

R3271A: +2 x 10°8/day, +1 x 107/year, 

+5 x 10/дау with Option 21. 

Frequency Stability — Residual FM (zero 
span): «3 Hz x М ,.,/0.1 s. Drift (after 1 hour 
warmup): Span 50 kHz «span «2 MHz, 

«2.5 kHz x sweep time (minute) x N. Span 
«50 kHz, «60 Hz x sweep time (minute) x N. 


Spectral Purity — Noise sidebands. 


Offset f <2.6 


«-100 dBc/Hz 


f 22.6 


100 КН? <-114 dBo/Hz_<(-110 + 20 logN) dBc/Hz 


FREQUENCY SPAN 

Linear Span - Range (zero span): 200 Hz to 
8 GHz (R3265A), 200 Hz to 26.5 GHz 
(R3271A). Accuracy: +3% (span >2 MHz), 
+5% (span <2 MHz). 

Log Span - 

Range: 1 kHz to 1 GHz 1, 2, 3 decades 
selected. 

Accuracy: «(1096 + stop freq. x 0.1%). 


Resolution Bandwidth (-3 dB) - 

Range: 10 Hz to 3 MHz 1, 3, 10 sequence. 
Accuracy: 100 Hz to 1 MHz: «1596. 30 Hz to 
3 MHz (25°C +10°C): «2596. 10 Hz to 100 Hz 
(digital IF): «5095. 

Selectivity (-60 dB/-3 dB): 100 Hz to 3 MHz: 
«15:1. 30 Hz: «20:1. 10 Hz to 100 Hz (digital 
IF): 5:1 (nominal). 

Bandwidth (-6 dB): 200 Hz, 9 kHz, 120 kHz. 
Conformed to CISPR standard. 


Video Bandwidth Range — 1 Hz to 3 MHz, 
1, 3, 10 sequence. 


AMPLITUDE RELATED 
Amplitude Range — +30 dBm to noise level. 


Maximum Input — Average continuous power 
(Input attenuation 210 dB): +30 dBm (1 W). 
DC: OV. 

Display Range — 

Scale calibration: 10x 10 division graticule. 
Log: 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div. 

Linear: 10% of reference level/div. 

QP log: 40 dB (5 dB/div). 


Input Attenuator Range - 0 to 70 dB 
(10 dB step). 
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R3271A * R3371A * R3265A * R3365A 


DYNAMIC RANGE 

Maximum Dynamic Range – 

1 dB Compression-to-noise level 
R3265A: 200 MHz to 3.6 GHz 

135 dB - 1.55f (GHz) 

R3271A: 10 MHz to 3.6 GHz 

130 dB - 1.55f (GHz). 

Second harmonic distortion: 

R3265A: 100 MHz to 1.8 GHz 87 dB. 10 MHz 
to 3.6 GHz 82.5 dB. »3.5 GHz 112 dB. 
R3271A: 10 MHz to 3.6 GHz 85 dB. 
»3.5 GHz 110 dB. 

Third order intermodulation: 

R3265A: >200 MHz, 93 dB. 

R3265A, R3271A: >10 MHz, 90 dB. 


Displayed Average Noise Level (10 Hz RBW, 
0 dB 1/p attenuation, 20x average) - 
R3265A and R3271A: 1 kHz, -100 dBm 

10 kHz, -110 dBm. 100 kHz, -111 dBm 

1 MHz, -135 dBm. 

R3265A: 10 MHz to 3.6 GHz) Normal 

mode, -140 + 1.55f (GHz) dBm. Low-noise 
Mode, -145 — 1.55f (GHz) dBm. 3.5 to 8 GHz) 
135 dBm 

R3271A: 1 MHz to 3.6 GHz -135 + 

1.551 (GHz) dBm. 3.5 to 7.5 GHz -130 dBm. 
7.5 to 15.4 GHz -123 dBm. 15.2 to 23.3 
GHz —116 dBm. 23 to 26.5 GHz -110 dBm 


Gain Compression (1 dB) - 

R3265A: >10 MHz, -10 dBm (mixer level). 
>250 MHz, -5 dBm (mixer level). 

R3271A: >10 MHz, 5 dBm (mixer level) 


Second Harmonic Distortion — 

R3265A: 100 MHz to 1.8 GHz <-70 dBc 
(-30 dBm at mixer). 10 MHz to 1.8 GHz 

« 60 dBc (-30 dBm at mixer). >1.75 GHz 
<—100 dBc (-10 dBm at mixer). 

R3271A: 10 MHz to 1.8 GHz «-70 dBc 
(--30 dBm at mixer). »1.75 GHz <-100 dBc 
(10 dBm at mixer) 


Third Order Distortion (30 dBm mixer level) — 
R3265A: 200 MHz to 3.6 GHz <-70 dBc. 

10 MHz to 3.6 GHz «-60 dBc). »3.5 GHz 
«—75 Вс. 

R3271A: 10 MHz to 3.6 GHz <-70 dBc, 

»3.5 GHz <-75 dBc 


Image Multiple, Out-of-band Response - 
R3265A: 10 MHz to 8 GHz «—70 dBc. 
R3271A: 10 MHz to 18 GHz <-70 dBc. 

10 MHz to 23 GHz «-60 dBc. 10 MHz to 
26.5 GHz «-50 dBc. 

Residual Response (no signal at 1/p, atten- 
uator 0 dB, 50 © termination) — 

1 MHz to 3.6 GHz «-100 dBm. 300 kHz to 

8 GHz (26.5 GHz). «-90 dBm. 
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AMPLITUDE ACCURACY 

Frequency Response - In band flatness 

(10 dB input attenuation): 100 Hz to 3.6 GHz 
+1.5 dB. 50 MHz to 2.6 GHz «1.0 dB. 3.5 GHz 
to 7.5 GHz «1.5 dB. 

R3265A, 7.4 GHz to 8 GHz «1.5 dB. 

R3271A, 7.4 GHz to 15.4 GHz +3.5 dB. 

15.4 GHz to 23.3 GHz «4.0 dB. 23 GHz to 
26.5 GHz «4.0 dB. 


Additional Uncertainly Due to Band 
Switching - «0.5 dB. 


Frequency Response Referenced to CAL 
Signal - +3 dB (R3265A), +5 dB (R32714). 


Calibrator Accuracy - –10 dBm «0.3 dB. 


IF Gain Uncertainty (after automatic cali- 
bration) - 0 dBm to -50 dBm: «0.5 dB. 
0 dBm to -80 dBm: «0.7 dB. 


Scale Fidelity - 

Log: «0.2 dB/1 dB, +1 dB/10 dB, 

+1.5 dB/90 dB. 

Linear: +5% of reference level. 

ОР mode log: «1.0 dB/30 dB, +2 dB/40 dB, 
+1.0 dB/40 dB (25°C +10°С). 


Input Attenuator Switching Accuracy (20 to 
70 dB settings referenced to 10 dB) - 

+1.1 dB/10 dB step, 2.0 dB max., 

0 to 12.4 GHz. 

+1.3 dB/10 dB step, 2.5 dB max., 

12.4 GHz to 18 GHz. 

+1.8 dB/10 dB step 3.5 dB max., 

18 GHz to 26.5 GHz 


Resolution Bandwidth Switching 
Uncertainty (at reference BW, 300 kHz, 
after automatic calibration) — 

100 Hz to 3 MHz: <+0.3 dB. 30 Hz: <+1 dB. 
10 Hz to 100 Hz (digital IF): <+1.5 dB. 


Pulse Digitization Uncertainty (pulse 
response mode PRF >700/sweep time) 
Peak-to-Peak - 

Log: RBW <1 MHz, 1.2 dB; RBW <3 MHz: 
3 dB. 

Linear: RBW <1 MHz, 4% of reference level: 
RBW 3 MHz, 12% of reference level. 


SWEEP RELATED 

Sweep Time - 

SPAN = 0: 50 us to 1000 s and manual 
sweep. 

SPAN 2200 Hz: 20 ms to 1000 s and manual 
sweep. 

Accuracy: +3%. 

Sweep Trigger - Free run, line, single, video. 
TV-H, TV-V, external 
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Demodulation — 

Spectrum demodulation: Modulation type. 
AM and FM. 

Audio output: Speaker and phone jack with 
volume control. 

Marker pause time: 100 ms to 1000 s. 


DELAYED SWEEP 

Trigger Signal Source — External trigger 
signal (input from the external trigger 
input connector). 

Trigger mode: VIDEO and TV-V. 

Delay Time — 200 ns to 1.5 s with a 
resolution of 100 ns. 


Delayed Sweep Time - 50 us to 1000 s 
(resolution is the same as that set in the 
sweep time). 

GATED SWEEP 

Trigger Signal Source - Frequency or time 
domain analysis: External trigger input (TTL), 
gate input (TTL), IF detection trigger (Trigger 
level variable, span <7 MHz - frequency 
domain analysis — 1/p pulse »100 ys). 

Gate Position — 300 ns to 100 ns with 
resolution of 100 ns. 

Gate Width — 1 us to 1.5 s with resolution of 
100 ns 

TRACKING GENERATOR (R3365A/R3371A) 
Frequency Range — 100 kHz to 3.6 GHz. 
Output Level Range - -3 dBm to -30 dBm 
(0.1 dB steps). 

Output Level Accuracy — «0.5 dB (25 MHz, 
-10 dBm, 25°C, +10°C). 

Vernier Accuracy - «0.5 dB (25 MHz, 

-10 dBm, 25°C, +10°С). 

Dynamic Range — 

1 MHz to З GHz –110 dBm. 

3 GHz to 3.6 GHz –100 dBm. 

Power Sweep Range — 30 dB 

(in 0.1 dB steps). 

INPUTS/OUTPUTS 

External Memory Function – IC memory card. 
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R3271A * R3371A * R3265A * R3365A 


RF Input - 

Connector type: N type (adaptable to 
SMA type for R3271A). 

Impedance: 50 (nominal). 

VSWR (input attenuation 210 dB, at tuned 
frequency): «3.6 GHz (nominal): 

«2.0:1 (R3265A), >3.6 GHz (nominal) 
<2.5:1 (R32714). 

LO emission level (average): «-80 dBm 
(nominal), 10 dB input attenuation, 0 to 
26.5 GHz. 

Video Output — 

Connector: BNC female, rear panel. 
Impedance (AC coupled): 75 Q (nominal). 
Amplitude: Approx. 1 V p-p (composite 
video signal). 

Probe Power — 

Connector: 4-Pin, front panel. 

Voltage: +15 V, –15 V. 

Current: 150 mA max., each. 


Demodulated Audio Output - 

Connector: Subminiature monophonic jack, 
front panel. 

Power output: 0.2 W, 8 О (nominal). 
Phone Output - Demodulated audio. 
Connector: Subminiature monophonic jack, 
front panel. 

Power output: 0.2 W, 8 Q (nominal). 


GPIB Interface — Standard GPIB function 


enables remote operation and data input/output. 


Connector: IEEE-488 bus connector. Direct 
plotter output: Supports HP7470A, 
HP7475A, HP7440A, and HP7550A, 

or other HPGL plotters. 


POWER REQUIREMENTS 

Operating Voltage — Automatically selects 
between 100 V AC and 220 V AC. 

100 V AC: 90 V to 132 V. 

220 V AC: 198 V to 250 V. 


Power Consumption — Max. 400 VA 


Frequency — 
100 V AC: 48 to 440 Hz. 
200 V AC: 48 to 66 Hz. 


GENERAL SPECIFICATIONS 

Environmental — 

Operating temperature: 0°C to +50°C 
Nonoperating temperature: -20°С to +60°C. 
Humidity: 85% RH. 


Safety - This product has been safety tested 
by Advantest to IEC 348 specifications 


PHYSICAL CHARACTERISTICS 


Dimensions*' mm | dm. 
Height 177 7.0 
Width 353 13.9 
Depth 450 17.7 
Weight — ко в. 
Nominal 22 48.5 


*! Without handle, feet. and front cover. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


R3265A 
Spectrum Analyzer. 


Includes: Power Cord, BNC-to-BNC Cable, N-Type- 


to-BNC Cable, N-to-BNC Adapter, Memory Card, 
Front Cover, Instruction Manual. 


R3365A 

Spectrum Analyzer with Tracking Generator. 
Includes: Power Cord, BNC-to-BNC Cable 
(short), BNC-to-BNC Cable, N-to-BNC Adapter, 
Memory Card, Front Cover, Instruction Manual. 
R3271A 

Spectrum Analyzer. 

Includes: Power Cord, BNC-to-BNC Cable (short), 
BNC-to-BNC Cable, N-to-BNC Adapter, Memory 
Card, Front Cover, Instruction Manual. 

R3371A 

Spectrum Analyzer with Tracking Generator. 
Includes: Power Cord, BNC-to-BNC Cable (short), 
BNC-to-BNC Cable, N-to-BNC Adapter, Memory 
Card, Front Cover, Instruction Manual. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 

Opt. D3 - Test Data (requires Opt. C3) 
(R3271A/R3371A only). 


Opt. D5 - Test Data (requires Opt. C5) 
(R3271A/R3371A only). 

Opt. R3 — Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

032605А 

Optical Receiver. 

PROBES 

FET Probe - DC to 900 MHz (Requires 11014). 
Order P6201. 

FET Probe - DC to 500 MHz. (Requires 1101A) 
Order P6202A. 

50 Q Divider Probe — DC to 3 GHz. Order P6158. 


Current Probe — 935 Hz to 120 MHz. Order P6022. 


Preamplifier — 9 kHz to 1 GHz 225 dB. Order 
R14601. 


Memory Card - Set of five 32 KB Cards. Order 
A09505. 


Memory Card — Set of five 128 KB Cards. Order 
A09506. 


Aluminum Transit Case — Order R16059 
Rackmount Adapter — 


inside the U.S. see the price list in the back of this catalog. 


Order A02459. 


ADDITIONAL ACCESSORIES 
Also see page 500. 


Cart - Order K420 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call 
1-503-627-1933. inside the U.S. call: 1-800-426-2200 


№ See Tektronix on the World Wide Web 

МММ http://www.tek.com 

Л || Product(s) complies with IEEE Standard 

| GPIB |488.2-1987, and with Tektronix Standard 
" |Codes and Formats 


ADVANTEST 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 
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Spectrum Analyzers 


R3272 


d 
129 Features 


R3272 
e Compact and Lightweight - 15 kg (33 Ib.) 


e 9 kHz to 26.5 GHz Frequency 
Measurement Range 


• 300 Hz to 5 MHz Resolution Bandwidth 


* -110 dBm Sensitivity at 7 GHz 
(1 kHz RBW) 


e +1% Span Accuracy 
* Delayed and Gated Sweep 


* Large TFT Color Liquid Crystal Display 
with Multi-screen Functionality 


* 10 Markers 


* Independent Function Keys for Ease 
of Operation 


* Highly Reliable, Narrowband Sweep 
Capability Based on Direct Digital 
Synthesizer Technology 


* GPIB and Centronics Interfaces 
* Two PCMCIA Memory Card Slots 


Applications 


* Manufacturing, Installation, and 
Maintenance of Microwave Point-to- 
Point Links 

* PCS Microwave Link Measurement 


* Satellite Link Manufacture, Installation, 
and Maintenance 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


№ See Tektronix оп the World Wide Web: 
МИМ hitp://www.tek.com 


Product(s) complies with IEEE Standard 


IEEE-488 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 
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R3272 9 KHz TO 26.5 GHz 
Portable Spectrum Analyzer 


Today's advanced information society is dri- 
ven and supported by radio communications 
technology in which microwave and submil- 
limeter wave communications are playing an 
increasingly important role. 


The R3272 spectrum analyzer allows engi- 
neers to easily and quickly perform spectrum 
analysis of microwave and submillimeter 
wave bands. This high performance, portable 
spectrum analyzer covers a frequency range 
between 9 kHz and 26.5 GHz (up to 325 GHz 
using an external mixer) with an input range 
between +30 dBm and —120 dBm, an ampli- 
tude display dynamic range of 100 dB, and a 
resolution bandwidth of 300 Hz. In addition 
to these standard capabilities, the R3272 
offers a 1 Hz resolution frequency counter. 


The R3272 is optimized for radio and spuri- 
ous measurements for microwave and 
satellite communication. 


PORTABILITY ASSURES MOBILITY 

The R3272 is designed to assure maximum 
mobility. A robust design, conforming to MIL 
standards that demand high tolerance to 
vibration and accidental drops, is impeccably 
housed within a compact package. This 
allows the engineer to quickly move to any 
remote location for on-the-spot testing. 


USER-FRIENDLY PANEL DESIGN 

The R3272 uses a TFT color LCD to provide 
a clear and accurate display of an array of 
data and information. The panel includes 
independent function keys, such as Occupied 
Bandwidth, Adjacent Channel Power, and 
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Harmonic Search, for automatically locating 
Harmonics of a given signal. It also includes 
frequently used parameter setting keys for 
Bandwidth, Attenuation, and Sweep time. 
Results are easily stored and accessed on 
MS-DOS Compatible PCMCIA memory cards. 


Characteristics 


MEASUREMENT FUNCTION 

CW Mode - Spectrum measurement, 
power measurement, counter, spurious, 
OBW/ACP/HARM measurement. 


FREQUENCY 

Frequency Range - 

Standard: 9 kHz to 26.5 GHz. 

With external mixer: 18 GHz to 325 MHz. 


Frequency Reference Accuracy — 

+2 x 10% /day, +1 x 107 /year. 

Frequency Stability - 

Residual FM (zero span): «(8 Hz x N p-p /0.1 5). 
Drift (after 1 hour warmup): «(20 Hz x sweep 
time (minutes) x N). 

Resolution Bandwidth (3 dB) — 


SPECTRAL PURITY NOISE 
SIDE BANDS - 


Offset #<3 #3 


Resolution Bandwidth (3 dB) – 

Range (1, 3, 10 sequence): 300 Hz to 3 MHz, 
5 MHz. 

Accuracy: Resolution 1 kHz to 1 MHz: +20%. 
Resolution 300 Hz, 3 MHz, 5 MHz: +30%. 
Selectivity: «15:1 (300 Hz to 5 MHz). 
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R3272 


Video Bandwidth Range — Range (1, 3, 

10 sequence): 1 Hz to 3 MHz, 5 MHz. 
Frequency Span - 

Linear span (zero span): 2 kHz to 26.5 GHz. 
Accuracy: Span > 5 MHz: «496. 

Span < 5 MHz: +1%. 

DYNAMIC RANGE 

Displayed Average Noise Level (Resolution 
Bandwidth 1 kHz, Input Attenuator 0 dB, 
Video Bandwidth 1 Hz) — 


Frequency Frequency — Displayed Averag 
Range Band (N) Noise Level 
10 KRZ na | „170 dBm 
100 KHZ — sss И -80 dBm — 
1 MHz to 3.1 GHz 1 -(115 - 1.55 x 
a Ww f(GHz)) dBm 
301075GHz ^ i NM 7110 dBm — 
7.4t015.4GH2 — 7103 dBm 
15.2 to 23.3 GHz 3 -96 dBm 
23.0 to 26.5GHz 4 _ -90 dBm 
Spurious Response – Second harmonic 
distortion: 

Frequency Second Harmonic Mixe 
Range Distortion Level 
10 MHz to 3 GHz | «-70dBc —— 730 dBm 
>3 GHz «-100dBc -10 dBm 


Third harmonic distortion (12.5 kHz 
Separation, Resolution Bandwidth 300 Hz): 


Frequency Second Harmonic Mixer 
Range Distortion Level 
10 MHzto 3 GHz — «-75dBc —— 730 dBm _ 
>S GHZ S779 dBc -30 dBm | 


AMPLITUDE ACCURACY 

Frequency Response — 10 dB input attenuation: 
Frequency In Band Frequency 
Range Flatness Band (N) 
9 kHz to 3.1 GHz. | «1508 — — 1. 
50 MHz to 3.1 GHz  +1.008 ha 
3to75GHz — +1508 — ta 
7410154 GHz —— — а 
15.4 to 23.3 GHz +4008 — s he 
23 to 26.5 GHz :40dB 4 


Amplitude Range — +30 dBm to noise level. 


DISPLAY RANGE 

10 x 10 Divisions - 

Log: 10, 5, 2, 1, 0.5 dB/div. 
Linear: 10% of reference level/div. 


SWEEP 
Sweep Time — 50 ms to 1000 s. 


Accuracy — +5%. 


Sweep Trigger - Free, run, line, single, 
video, external. 


ANALOG DEMODULATION 

Spectrum Demodulation — 

Modulation type: AM, FM. 

Audio output: Speaker and phone jack with 
volume control. 

Marker pause time: 100 ms to 1000 s. 


CALIBRATOR 
Accuracy - –10 dBm «0.3 dB. 


IF GAIN UNCERTAINTY 

(after automatic calibration at 15° to 
35°C) - 

0 to —50 dBm: 0.5 dB. 

0 to -70 dBm: 0.7 dB. 


SCALE FIDELITY 

(after automatic calibration at 15° to 35°C) 
Log - 

1 dB: «0.2 dB 

10 dB: +1 dB 

90 dB: «1.5 dB. 

Linear — +15% of reference level. 

INPUTS AND OUTPUTS 

Front Panel - 

1st LO output: Connector type: SMA female; 
Impedance: 50 О, nominal; Frequency range: 
3.421 to 7.921 GHz Amplitude: >+5 dBm. 
Memory card: Two IC memory card slots. 
Rear Panel - 

GPIB: IEEE 488 bus connector. 

Centronics: D-Sub 25-Pin. 

RS 232 connector, VGA connector. 
ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature — 0 to 50°C. 
Non-operating Temperature — —20 to 60°C. 
Humidity - <85% relative humidity. 

POWER REQUIREMENTS 

AC Line - 90 V to 132 V or 198 V to 250 V, 
auto-switching. 

Line Frequency - 48 to 66 Hz. 

Power Consumption — «300 V A. 


PHYSICAL CHARACTERISTICS 
Dimensions (without handle, feet, and front 


cover) mm in. 
With 30 138. 
Height — — 178. 10 
Depth — — 40 — 165. 
Weight kg Ib. 
Net 15 33 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


R3272 
9 kHz to 26.5 GHz Portable Spectrum Analyzer. 


Includes: Power Cable, Input Cable, Connector 
Adapter, 6.3 A Power Fuse. 


MEASUREMENT SERVICE OPTIONS 
Opt. C3 - Three years of Calibration Services. 


Opt. C5 - Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


RECOMMENDED ACCESSORIES 
Memory Card — 64 KB card. Order A09507. 


Cart - Order K420. 


PROBES 
FET Probe - DC to 900 MHz (Requires 11014). 
Order P6201. 


FET Probe — DC to 500 MHz. Order P6202A. 
50 © Divider Probe — DC to 3 GHz. Order P6158. 
Current Probe — 935 Hz to 120 MHz. Order P6022. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ED See Tektronix on the World Wide Web: 


МИМИ hittp://www.tek.com 


GP Product(s) complies with IEEE Standard 
IB 488.2-1987, and with Tektronix Standard 


IEEE-488 
Codes and Formats. 


ADVANTEST: 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 
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Spectrum Analyzers 


R3465 * R3463 * R3263 


E 
laf Features 


R3465/R3463 

* 9 kHz to 8 GHz Frequency Response for 
Full Range of Digital Mobile Radio 
Frequencies (R3465) 


* 9 kHz to 3 GHz Frequency Response 
Covering Digital Radio Frequencies 
(R3463) 


* One Button Measurements of Occupied 
Bandwidth, Adjacent Channel Power, and 
Harmonics 


* Options for Digital Radio Measurements 
Including GSM, PHS, PDC, NADC, and 
CDMA 


* 6.5 in. TFT Color LCD Display 
* Lightweight Portable: 16 kg (35.2 Ibs.) 
e Two PC Card (PCMCIA) Memory Card Slots 


R3263 
Same features as R3463 except: 


* GSM Measurement Option Available 


* Designed for General-Purpose Burst 
Envelope/Burst Spectrum Analysis 


Applications 


* Digital Mobile Radio Transmitter 
Measurements of Spectrum, Time, and 
Modulation Characteristics 


* NADC, PDC, PHS Mobile and Base Station 
Measurements (R3465/R3463) 

* GSM Mobile and Base Station 
Measurements (Opt. 56 and 71) 

* CDMA Mobile Phone Measurements 
(Opt. 61) 

* CDMA Base Station Test (refer to R3465 
Option R3461L Base Station Tester) 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МММ hitp://www.tek.com 


Product(s) complies with IEEE Standard 
488.2-1987, and with Tektronix Standard 
Codes and Formats 


GPIB 
88 


IEEE-4! 


ADVANTEST 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 


R3465 8 GHz Modulation 
Spectrum Analyzer 

The R3465 is a modulation spectrum analyz- 
er that goes beyond traditional spectrum 
analysis. The 8 GHz frequency response pro- 
vides coverage for a full range of digital radio 
frequencies. The 6.5 in. TFT color LCD 
display provides powerful support for multi- 
window operations. It also incorporates a 
15-degree adjustable tilt mechanism for easy 
viewing under a variety of lighting conditions. 


The R3465 is a high-performance spectrum 
analyzer armed with capabilities sufficient to 
support detailed waveform analysis. The 
newly developed high-speed settling synthe- 
sizer significantly reduces blanking time for 
narrow-band sweep (span of 5 MHz or less), 
thus enabling truly high-speed measurement. 
A high-frequency sweep accuracy of 1% or 
less, frequency stability of 2 x 10-8 /day, and 
a built-in preselector starting from 1.7 GHz 
permit harmonic measurements with a 
dynamic range of 100 dBc. 

In addition to these powerful spectrum analyzer 
functions, the R3465 also offers built-in modu- 
lation analysis for a variety of digital mobile 
communication standards. Available options 
include measurement and graphics packages 
for CDMA, NADC/PDC/PHS, and GSM stan- 
dards. For additional flexibility, the R3465 
allows any two of these modulation stan- 
dards to be resident in the instrument at the 
same time. 

R3463 3 GHZ SPECTRUM ANALYZER 

The R3463 provides similar performance to 
the R3465 over a 9 kHz to 3 GHz range. This 
range covers many digital radio measure- 
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ments at an economical price. 


R3263 3 GHZ SPECTRUM ANALYZER 

The R3263 represents an economical solu- 
tion for general-purpose burst signal analy- 
sis. The basic unit shares the spectrum ana- 
lyzer characteristics of the R3463 along with 
spectrum due to modulation, spectrum due 
to switching, in-band spurious, and zero- 
span burst envelope measurements. GSM 
measurement capability can be added with 
available options. 


TRANSIENT MODE FOR DIGITAL ANALYSIS 

In addition to the CW mode for conventional 
spectrum analysis, a TRANSIENT mode adds 
digital analysis capabilities including modulation 
accuracy and power ramping tests. 
Measurement power is further enhanced by a 
fast measurement function which enables 
significantly reduced measurement time. 


ONE-BUTTON MEASUREMENTS 

The R3465/R3463 allow one-button mea- 
surement of occupied bandwidth, adjacent 
channel leakage power, and harmonic sig- 
nals. Assigning frequently used measure- 
ment functions to special function keys frees 
the user from repetitive panel operations. 
Measurements can be started by a simple 
one-key operation. The SINGL key advances 
the measurement incrementally by each key 
stroke. The REPEAT key provides continu- 
ous, repetitive measurements. 
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AUTOMATIC STANDARD PARAMETER SETTINGS 
Standard measurements of digital radio sys- 
tems including PHS, PDC, NADC, CDMA, and 
GSM involve complicated parameter settings 
for each standard and measurement item. 

The R3465/R3463 has eliminated the burden 
for engineers by automating setting proce- 
dures, and one-touch settings of user- 

defined standards. 


TWO PCMCIA MEMORY CARD SLOTS 

Two memory card slots are provided to 
enable save/recall of system conditions as 
well as measurement results. On-screen dis- 
plays can be saved in .BMP format for use in 
documentation. 


EASY-TO-VIEW COLOR DISPLAY 

A large, high-resolution, full-color TFT 6.5 in. 
LCD display provides powerful support for 
multi-window operations. Enhanced operabil- 
ity is provided by a 15-degree adjustable tilt 
mechanism. 


CDMA MODULATION ANALYSIS 

(WITH OPTION 61) 

With addition of Option 61, the R3465/R3463 
performs CDMA transmission measurements 
in accordance with 15-95. This option pro- 
vides cellular and PCS base/mobile station 
measurements in a single test set. In addi- 
tion, it allows waveform quality analysis (rho) 
and code domain power, rho, timing, and 
phase measurements. 


NADC/PDC/PHS MODULATION ANALYSIS 

The R3465 and R3463 come standard with 
the ability to perform modulation analysis of 
NADC, PDC, and PHS signals. Measurements 
such as phase error, magnitude error, error 
vector magnitude, and 1/0 origin offset can 
be made at the push of a button. Additional 
options allow for graphical display of these 
measurements as well as a constellation dia- 
gram and demodulated data. 


GSM MODULATION ANALYSIS 

With the addition of the GSM transmission 
options, the R3465 and R3263 can perform 
frequency error, phase error, and power vs. 
time measurements on GSM signals. Additional 
display options allow these results to be shown 
graphically, along with the demodulated data 
and an FFT of the phase error. 


Characteristics 


MEASUREMENT FUNCTIONS 

CW Mode - 

R3465/R3463: Spectrum, OBW, ACP. 
Harmonics. 

R3263: Spectrum. 


Transient Mode - 

R3465/R3463: Time domain measurement, 
digital modulation analysis. 

R3263: Burst envelope, burst spectrum. 


FREQUENCY-RELATED 
R3465 - Frequency Range: 9 kHz to 8 GHz. 
Frequency Harmonic 
Band Order (N) 
9 kHz to 3.1 GHz | фе 1 
1.7GHzto7.0GHz ` Еве 1 
6.9 GHzto 8.0 GHz 2 —— 1 


R3463/R3263 - Frequency Range: 9 kHz 


to 3 GHz. 
Frequency Harmonic 
Band Order (N) 
9 kHz to 3 GHz 1055. 1 


Frequency Readout Accuracy (Start, Stop, 
Center Frequency, Marker Frequency) - 
(frequency reading x frequency reference 
accuracy + span x span accuracy + 0.15 x 
Resolution BW + 10 Hz). 


Marker Frequency Counter — 

Resolution: 1 Hz to 1 kHz. 

Accuracy (S/N >/=25 dB): «(marker frequen- 
cy x frequency reference accuracy 

+ 5 Hz x М +1 LSD (Least Significant Digit)). 
Delta Counter: +(DELTAf x frequency 
reference accuracy + 10 Hz x N +2 LSD). 


Frequency Reference Accuracy - 
+5 x 10/дау with Opt. 21 (R3465) 
+2 x 10-8/day; +1 x 10-7/year. 


Frequency Stability - 

Residual FM (ZERO span): 

<3 Hz х М p-p/0.1 s. 

Drift after 1 hour warmup (Span </=5 MHz): 
<20 Hz x Sweep Rate (minutes) x N. 
Signal Purity — 

10 kHz offset: «—100 dBc/Hz 

100 kHz offset: «—110 dBc/Hz 

Frequency Span - 

Linear Span Range: 

R3465: 2 kHz to 8 GHz, zero span. 
R3463/R3263: 2 kHz to 3 GHz, zero span. 
Accuracy: 

Span »5 MHz: +4%. 

Span </=5 MHz: +1% 


Resolution Bandwidth (3 dB) - 
Range (1, 3, 10 sequence): 300 Hz to 
3 MHz, 5 MHz. 

Accuracy: 

1 kHz to 1 MHz: +20%. 

300 Hz, З MHz, 5 MHz: «3095. 
Selectivity (300 Hz to 5 MHz): «15:1 


Video Bandwidth Range (1, 3, 10 sequence) - 
1 Hz to 3 MHz, 5 MHz. 


Frequency Sweep - 

Sweep time (CW mode, Spectrum 
Measurement): 50 ms to 1000 s 
Accuracy: +5% 

Sweep Trigger: Free run, Line, Single, 
Video, External. 

Trace Speed: 10 times/second 


Gated Sweep (R3465/R3463) - 

Gate Position/Resolution: 1 us to 65 ms in 
1 us steps. 

Gate Width/Resolution: 2 us to 65 ms in 

1 us steps. 

Trigger: Internal IF detection, External 


AMPLITUDE-RELATED 
Measurement Range — +30 dBm to average 
display noise level. 


Maximum Safe Input Level — 

Average Continuous Power (input attenuation 
>/=10 dB): +30 dBm (1 W). 

DC Input: 0 V. 

Display Range (10 x 10 Divisions) 

Log: 10, 5, 2, 1, 0.5 dB/div. 

Linear: 10% of reference level/div 

(within 8 div). 

Reference Level Range - 

Log (0.1 dB steps): - 105 to +60 dBm. 
Linear (in approx. 1% steps of full scale): 
1.25 uV to 223 V. 


Input Attenuator Range - 0 to 70 dB in 
10 dB steps. 


DYNAMIC RANGE 
Average Displayed Noise Level (RBW 1 kHz, 
Input Atten 0 dB, Video Bandwidth 1 Hz) - 


R3465 


Displayed 
Frequency Frequency Average 
Range Band Noise Level 
10 kHz 0 -70 dBm 
100 kHz 0 -80 dBm 
1 MHz to 3.0 GHz 0 “(115 = 1.55: 
f (GHz)) dBm 
1.7 GHz to 7.0 GHz 1 -115 dBm 
6.9 GHz to 8.0 GHz 2 -115 dBm 
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R3463/R3263 

Displayed 
Frequency Frequency Average 
Range Band Noise Level 
10% — 5i S EN. 770 dBm — 
100kHz 0 809 _ 
1 MHz to 3.0 GHz 0 -(115-1.55 x 
a ЛО Й f (GHz) dBm 
1.7 GHz to 7.0 GHz 1 -115 dBm 


(R3463) 


1 dB Gain Compression - >10 MHz, -5 dBm 
(input mixer level). 


Spurious Response - 2nd order 
harmonic distortion: 


R3465 

2nd Order 
Frequency Harmonic Mixer 
Range Distortion Level 
10 MHz to 3.0 GHz «-70dBc | -30 dBm 
м. 7 GHz uu | <-90 dBc -30 dBm 
R3463/R3463 

2nd Order 
Frequency Harmonic Mixer 
Range Distortion Level 
10 MHz to 3.0 GHz «-70dBc | -30 dBm 


3rd Order Harmonic Distortion (12.5 kHz 
separation, resolution bandwidth 300 Hz, 
video bandwidth 3 Hz or less: 


R3465 

3nd Order 
Frequency Harmonic Mixer 
Range Distortion Level 
10MHzto3.0GHz <-75 dBc | | -30dBm — 
>17 GHz -30dBm — 
R3463/R3463 

3nd Order 
Frequency Harmonic Mixer 
Range Distortion Level 
10 MHz to 3.0 GHz «-75dBc || -30dBm 


Image/Multiple/Out-Band Response — 
А3465 (10 MHz to 8 GHz): <-70 dBc. 
R3463/R3263 (10 MHz to 3 GHz): <-70 dBc. 


Residual Response (no input signal, 0 dB 
input ATT., 50 © termination, wide span) – 
1 MHz to 3.0 GHz: «-100 dBm. 

300 kHz to 8 GHz: R3465: «-90 dBm. 


300 KHz to 3 GHz: R3463/R3263: <-90 dBm. 


AMPLITUDE ACCURACY 

Frequency Response (Input Atten 10 dB) - 
R3465 

Frequency Frequency Frequency 
Range Response Band 

9 kHz to 3.0 GHz ~ 0. 
50 MHz to 3.0 GHz m UN 
1.7 GHz to 7.0 GHz as 
6.9GHz to 8.0 GHZ 2150B 2 
R3463/R3263 

Frequency Frequency Frequency 
Range Response Band 
9kHzto3.0GHz | «1548. 0 

50 MHz to 3.0 GHz _ #1.0 08 0. 


Additional Error Due to Band Switching 
(with reference to calibration signal) — +3 dB. 


Calibration Signal Accuracy (30 MHz) - 
—10 dBm 20.3 dB. 


If Gain Error (after automatic calibration, 
resolution bandwidth 1 kHz to 5 MHz, 

0 to -50 dBm) - 

15? C to 35? C: «0.5 dB. 

0° C to 50? C: «0.6 dB. 


SCALE FIDELITY ACCURACY 
(AFTER AUTOMATIC CALIBRATION) 


15°C to 0°C to 
35°C 50°C 
Log a +0.2 dB/1 dB — — +0.3 dB/1 dB 
ES +1 98/1008 — «12 08/10 dB 
NEM ПО +1.5 98/80 08 ^— +1.5 18/80 dB. 
Linear 15% of 15% of 
reference level reference level 
(within 8 div) _ (within 8 div) 


Input Attenuator Switching Error (with ref- 
erence to 10 dB at 20 to 70 dB) - «1.1 
dB/10 dB steps, maximum 2.0 dB over 
frequency range. 


Resolution Bandwidth Switching Error 
(with reference to 300 kHz after automatic 
calibration, 3 x resolution bandwidth 
>/=span, 300 kHz to 3 MHz) - 

15? C to 35? C: </=+0.3 dB. 

0? C to 50? C: «0.5 dB. 
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Pulse Quantization Error (РВЕ » 500/sweep 
time in pulse measurement mode) - 

Log: 

Resolution bandwidth </=1 MHz: 1.2 dB,.». 
Resolution bandwidth = 3 MHz: З dBp-p. 
Linear: 

Resolution bandwidth </=1 MHz: 4% of 
reference level. 

Resolution bandwidth = 3 MHz: 12% of 
reference level. 


ANALOG DEMODULATION 

Spectrum Demodulation — 

Modulation Type: AM, FM. 

Audio Output: Internal speaker, ear phone 
jack with volume control. 


Demodulation Time — 100 ms to 1000 s. 


TIME DOMAIN MEASUREMENT (R3465/R3463) 
Amplitude Resolution — 10-Bit. 


Sweep Time - 50 ys to 2 s. 


Trigger — Free-run, Single, Video, 
IF detection, external. 


Delayed Trigger Time — 200 ns to 650 ns. 


DIGITAL MODULATION ANALYSIS (R3465/R3463) 
Туре - 7/4 QPSK (PHS, PDC, МАРС). 


Input Range (-30 dBm to +30 dBm) - 
R3465: 10 MHz to 7.5 GHz. 
R3463: 10 MHz to 3.0 GHz. 


Average Power Measurement Accuracy 
(transient mode, after calibration, 
automatic setting) — 

15° C to 35° C: +0.8 dB 

(within PHS/PDC/NADC band. 


0° C to 50° C: +1.0 dB 
(within PHS/PDC/NADC band.) 


OBW - Standard measurement possible. 


ACP — Measurement Range (Transient 
Frequency/CW mode): 


NADC*! 


0 dB to —55 dB 
(30 kHz offset) 


0 dB to —60 dB 
(60 kHz offset) 


0 dB to -60 dB 
MEME o (90 kHz offset) 


*1 Resolution bandwidth for NADC: 1 kHz. 


Spurious Measurement Range (Transient 
Mode) - —20 to -65 ВС (-70 dBm or more). 


PHS PDC 
OdBto-57dB 0 dB їо —60 dB 
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MODULATION ANALYSIS 
(TRANSIENT MODE) 


PHS PDC/NADC 
Frequency 
ог m r3kHzo 07 5 #1.4 KHZ 
Accuracy Reference accuracy x 
ОИСЕ carrier frequency +5 ә 
Modulation 
Range — 0to307 | Oto 30% —— 
Accuracy 1% +0.5% 


Transmission 

Accuracy —  sippm — +1 ppm — — 
TRANSIENT RF ANALYSIS (R3263) 

Burst Envelope Measurement — 

Amplitude Resolution: 10-Bit. 

Sweep Time: 50 ys to 2 s/100 ns (resolution). 
Trigger: Free-run, Single, Video, 

IF Detection, External. 

Burst Spectrum Measurement 

(with gated sweep) - 

Gate Position/Resolution: 1 us to 65 ms/1 us: 
Gate Width/Resolution: 2 us to 65 ms/1ys. 
Trigger: Internal IF Detection, External. 


GSM TRANSMITTER PLUS 
(R3465 OPT. 56, R3263 OPT. 55) 
Modulation Mode - GMSK 
(GSM, DCS1800, DCS1900). 


Analysis Range - 10 MHz to 3 GHz, 
-30 dBm to +30 dBm. 


Average Power Measurement — 
Measurement Accuracy (after automatic 
calibration, during automatic setting for 
GSM, DCS1800, DCS1900 bands): 

15? C to 35? C: «0.8 dB. 

0? C to 50? C: «1.0 dB. 


Frequency Error/Phase Error Measurement — 
Frequency Error: 

Range: +10 kHz. 

Accuracy: Carrier frequency x frequency 
reference accuracy +5 Hz. 

Phase Error: 

Range: 0 to 30° (peak). 

Accuracy: </=5° (peak), </=+1° (RMS). 


R3465/R3463/R3263 SPECTRUM ANALYZER SELECTION 
GUIDE BY COMMUNICATION STANDARD 


Standard R3465 - 9 kHz to 8 GHz R3463 - 9 kHz to 3 GHz R3263 - 9 kHz to 3 GHz 
GSM R3465 Opt 56 (GSM R3263 Opt. 55 
Е. Measurements only)  .— МА (GSM measurements) 
R3465 Opt. 56 and R3263 Opt. 55 and 77 
77 (GSM measurements (GSM measurements 
А НЯ ми with graphics) — 
CDMA R3465 Opt. 61 (CDMA R3463 Opt. 61 (CDMA 
measurements/constellation measurements/constellation 
analysis with graphics, analysis with graphics, 
NADC measurements) — —"— NADC measurements) |... LR 
R3465 Opt. R3561L R3463 Opt. R3561L 
Signal Generator Signal Generator 
(requires Opt. 61) for base (requires Opt. 61) for base 
ен. Station receiver testing — ^" Station receiver testing — ^ ША ПР 
NADC/PDC/ R3465 (standard) R3463 (standard) 
PHS(AII NADC R3465 Opt. 76 R3463 Opt. 76 
measurements (PDC/PHS/NADC (PDC/PHS/NADC 
include PDC measurements/ measurements/ 
and PHS) constellation constellation 
occ oüLjN EMMSis/graphies) |  апајуѕіѕ/дгарһісѕ) men... 
GSM + CDMA R3465 Opt. 56 and 


61 (GSM measurements, 
CDMA measurements/ 
constellation analysis 
with graphics) — — — ss NAME о МА 
R3465 Opt. 56, 61, 
and 77 (GSM measurements 
with graphics, COMA 
measurements/constellation 


VOCE analysis with graphies) М МА 
GSM + NADC R3465 Opt. 51 

(GSM measurements, 

NADC measurements) N/A NA | 


R3465 Opt. 51 and 77 
(GSM measurements with 
graphics, NADC measurements) N/A N/A 


R3465 Opt. 51, 76, and 77 
(GSM measurements with 
graphics, NADC measurements/ 


laaa Constellation analysis/graphics) | " — NA hess ММА 
CDMA + МАРС R3465 Opt. 61 (МАРС 83463 Opt. 61 (NADC 
measurements, СОМА measurements, СОМА 
measurements/constellation  measurements/constellation 
analysis with graphics) analysis with graphics) NA 


R3465 Opt. 61 and 76 (МАРС R3463 Opt. 61 and 76 (NADC 
measurements/constellation measurements/constellation 
analysis with graphics, CDMA analysis with graphics, СОМА 
measurements/constellation ^ measurements/constellation 
analysis with graphics) — ^ ^ ^ analysis with graphics) МА 
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INPUTS AND OUTPUTS 

RF Input - 

Connector: Type N female. 

Impedance: 50 Q (nominal). 

VSWR (Input Atten >/=10 dB, set frequency): 
</=3.1 GHz: «1.5:1 (nominal). 

</=1.7 GHz: «2.01 (nominal). 


Calibration Signal Output - 
Connector: BNC female, front panel. 
Frequency: 30 MHz x (1+ frequency 
reference accuracy). 

Impedance: 50 Q (nominal). 
Amplitude: -10 dBm +0.3 dB. 


10 MHz Frequency Reference Input/Output — 
Connector: BNC female, rear panel. 

Output Impedance: 50 Q (nominal). 

Output Frequency Accuracy: 10 MHz x 
frequency reference accuracy. 

Input/Output Amplitude Range: 

—5 dBm to +5 dBm. 


21.4 MHz IF Output - 
Connector: BNC female, rear panel. 
Impedance: 50 Q (nominal). 


421 MHz IF Output - 
Connector: BNC female, rear panel. 
Impedance: 50 O (nominal). 


Video Output — 


Connector: VGA 15-Pin female, rear panel. 


Output: Equivalent to 640 x 480 pixels. 


X Axis Output - 

Connector: BNC female, rear panel. 
Impedance: 1 kO (nominal), DC coupled. 
Amplitude: Approx. —5 V to +5 V. 


Y Axis Output - 

Connector: BNC female, rear panel. 
Impedance: 220 О (nominal). 
Amplitude: Approx. 2 V in full scale 
(10 dB/div). 

1 Axis Output - 

Connector: BNC female, rear panel. 
Amplitude: TTL level. 

Sweep: HIGH level. 

Blanking: LOW level. 
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External Trigger Input - 
Connector: BNC female. 
Impedance: 10 kQ (nominal), 
DC coupled. 

Trigger Level: TTL level. 


Gate Input - 

Connector: BNC female, rear panel. 
Impedance: 10 kQ (nominal). 

Sweep Stop: While TTL LOW level. 

Sweep: While TTL HIGH level. 

Audio Output (demodulated audio signal) - 
Connector: Small monophonic microphone 
jack, front panel. 

Power Output: 0.2 W maximum, 

8 Q (nominal). 

yo - 

GPIB: IEEE-488 bus connector, rear panel. 
Parallel: D-SUB 25-Pin connector, rear panel. 
RS 232: D-SUB 9-Pin connector, rear panel. 
Direct Print: ESC/P, HP-PCL Commands. 
Direct File Output: Saves .BMP files to 
PCMCIA cards. 
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Other — 


External Keyboard: DIN connector, front panel. 


Memory Card: Two memory card slots, front 
panel, JEIDA-Ver 4.2/PCMCIA2.1. 

CDMA BASE STATION TESTING 

Refer to the Advantest Source Simulation 
pages for R3465 Option R3561L CDMA 
Base Station Tester. 

ENVIRONMENTAL 

Temperature - Operating: 0 to «509 C. 
Storage: —20? С to 460? C. 


Humidity — 85% relative humidity or less. 


POWER REQUIREMENTS 
Line Voltage — 100 VAC/220 VAC, auto- 
switching. 


Voltage Range - 
100 V Operation: 100 V to 120 V. 
220 V Operation: 220 V to 240 V. 


Line Frequency — 50 Hz/60 Hz. 
Power Consumption — 300 VA. 


PHYSICAL CHARACTERISTICS 
Dimensions 


(without handle, 

feet, front cover) mm in. 
нем Url em mW 
Width 350 _ 13.8 
Depth 400 165 _ 
Weight kg Ib 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


R3465 

8 GHz Modulation Spectrum Analyzer. 
R3463 

3 GHz Modulation Spectrum Analyzer. 
R3263 

3 GHz Burst Spectrum Analyzer. 

Includes: Power Cord (A01412), Input Cable 
(MC-61), Conversion Adapter (JUG-201A/U), 
6.3 A Power Fuse (21806.3), Manual. 


R3465/R3463/R3263 OPTIONS 

Opt. 15 - Controller option for user-defined auto- 
mated routines. 

Opt. 21 - High stability reference (R3465). 

Opt. 51 - GSM measurements (R3465 only). 
Opt. 55 - GSM measurements (R3263 only). 
Opt. 56 - GSM measurements only (R3465 only). 


Opt. 61 - CDMA transmitter measurements (Code 
domain power, waveform quality, 1/0 measure- 


ments), CDMA constellation analysis with graphics. 


Opt. 73 - FM Deviation Measurement. 


Opt. 75 — PDC/PHS/NADC constellation analysis 
(R3465/R3463). 


Opt. 76 - PDC/PHS/NADC graphics 
(R3465/R3463). 

Opt. 77 - GSM Graphics (R3465/R3263) 
Opt. 1R - Rackmount. 

Opt. R3561L - Reverse link signal source for 
CDMA base station and mobile receiver 
simulation (R3465/R3463). Opt. 61 required. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - 3 years of Calibration Service. 
Opt. C5 - 5 years of Calibration Service. 
Opt. D3 — Test Data (requires Opt. C3). 

Opt. 05 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

64 KB PCMCIA card. 

Order A09507. 


Memory Card — 256 KB PCMCIA card. 
Order A09508. 


PROBES 

FET Probe — DC to 900 MHz (Requires 11014). 
Order P6201. 

FET Probe — DC to 500 MHz. Order P6202A. 


50 © Divider Probe — DC to 3 GHz, 20X. 
Order P6158. 


Current Probe - 935 Hz to 120 MHz. Order P6022. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т» See Tektronix on the World Wide Web: 
NEM 


http://www.tek.com 


G Product(s) complies with IEEE Standard 
PIB 488.2-1987, and with Tektronix Standard 
Codes and Formats. 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 


IEEE-488 
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W 
ЖІ Features 


R3261C, R3261CN, R3261D, R3361C, 

R3361CN, R3361D 

* Total Level Accuracy of 1 dB (Typical) 

* User-defined Functions 

* Measuring Window Function 

* 120 dB Display Range 

* Built-in Tracking Generator (R3361C 
R3361CN, R3361D) 


* CDMA Power Measurements 
(with Option 1K) 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web 
NISW hittp://www.tek.com 


'GPIB родена) complies with IEEE Standard 
| eee-agg 4881-1987, and with Tektronix Standard 
177 |Codes and Formats. 


ADVANTEST 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 
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SPECTRUM ANALYZER 


R3261/R3361 Series Spectrum 
Analyzers 


The R3261/R3361 Series spectrum analyzers 
use a synthesized technique to cover wide 
frequency bands: 9 kHz to 2.6 GHz (R3261C, 
R33610) or 9 kHz to 3.6 GHz (R3261D, 
R3361D). These compact analyzers also offer 
high-performance functions, such as the 1 Hz 
resolution frequency setting function and 

1 Hz resolution frequency counter function. 


The R3261/R3361 Series spectrum analyzers 
are easy to operate because they incorporate 
unique features such as user-defined and 
measuring window functions. Weighing only 
15 kg (33 Ibs.) the analyzers are small and 
useful for measurement and analysis of all 
kinds, from manufacturing to research and 
development. 
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The analyzers have an internal controller 
function (Option 15), parallel 1/0, and GPIB 
interface for line connection and automatic 
measurement, so the user can create the 
optimum system configuration. 


CHOOSE FROM SIX MODELS, DEPENDING 
UPON YOUR APPLICATION 

The R3261/R3361 Series consists of six 
models. All models feature high performance 
and a set of features and functions for vari- 
ous applications. 
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R3261C R3261CN R3261D R3361C R3361CN R3361D 
Frequency Range 9 kHz to 2.6 GHz 9kHzto 26GHz 9kHzto3.6 GHz 9kHzto26GHz 9 kHz to 2.6 GHz 9 kHz to ,br>3.6 GHz 
Inptimpedane — — .— &— — 99 . BQ I 50° _ 500 5. S BO 50 Q 
Internal Tracking Generator Not available Мої available Not available | Standard — Standard Standard 
Memory Card —  —  — — 7 Standard — Standard Standard — — Standard — 7 Standard — Standard 
Controller Function — — — — Opt15 — Opt15 ЖЕ Opt15 — Opt. 15 — MEE Opt 15 — Opt. 15 
Occupied Bandwidth Measurement, Standard Standard Standard Standard Standard Standard 
Adjacent-channel Leakage, 
Power Measurement IME ее 
Burst Signal Analysis. | — — — Opt 12 — Opt. 12 Opt. 12 2220012. Opt. 12 
СОМА Power Measurement Opt. 1K N/A Opt. 1K N/A Opt. 1K 


1 HZ RESOLUTION SYNTHESIZER 

The R3261/R3361 Series portable spectrum 
analyzers are based upon a synthesized sys- 
tem, so the center and start/stop frequencies 
can be set with a resolution of 1 Hz. The syn- 
thesizer, featuring 1 Hz resolution, is a pow- 
erful tool ideal for waiting, receiving, or spot 
measurement in the zero-span mode. 


1 HZ RESOLUTION FREQUENCY COUNTER 

The frequency counter built into the 
R3261/R3361 Series features 1 Hz resolution. 
One of the advantages of these analyzers is 
that they can measure the modulated frequen- 
Cy or spurious frequency of a radio system 
that cannot be measured with an ordinary fre- 
quency counter simply by setting a marker. In 


FAST MEASUREMENT WITH MEASURING 
WINDOW FUNCTION 

The R3261/R3361 Series allows the user to 
define both frequency and level ranges within 
a span for analysis. This powerful tool 
enables faster measurement times over fre- 
quencies and levels of interest. 


Option 1K includes a suite of CDMA test rou- 
tines which can be accessed through softkey 
menus. Specific CDMA measurements 
include channel power, total power across 
the span, average power, and peak power. 
The softkey menu for a test along with mea- 
sured data (waveforms) can be stored in 
memory cards via the front panel. 


Frequency Span Accuracy - 
Span «2 MHz: <+3% of span. 
Span »2 MHz: <+5% of span. 


Frequency Stability - Residual FM: 

10 MHz < span < 2 MHz, 50 kHz p-p or less 
Span »2 MHz, 2 kHz p-p or less. 

Span «2 MHz, 20 Hz p-p or less. 

Frequency drift: Span x2 MHz, 300 Hz/min 
or less. 


Sideband Noise — At 20 kHz offset 

f < 3.0 GHz, -105 dBc/Hz: 

f < 3.6 GHz, -101 dBc/Hz. 

Resolution — 

3 dB bandwidth: 30 Hz to 1 MHz; switchable 
in 1 to 3 steps. 

6 dB bandwidth: 200 Hz, 9 kHz, 120 kHz 


addition, the ability to measure weaker signals Characteristics dran : . 
than a frequency counter can extend the appli- p mM eos dB) 
cation range from broadband panoramic mea- FREQUENCY RELATED im 


surement to weak signal measurement. 


MANUAL SWEEP FUNCTION FOR SPOT 
MEASUREMENT 

EMC measurements using the quasi-peak 
(QP) detector require an extended sweep 
time. However, the time required to measure 
the peak value can be shortened using the 
manual sweep function. 


CREATE YOUR OWN UNIQUE MENU 

The R3261/R3361 Series spectrum analyzers 

are very functional and very easy to use 

because of the user-defined functions: 

* User-defined function. The user can 
define a necessary function on the USER 
key in the same way as on the function 
keys of a personal computer. A unique 
menu can be created. 

* Define function. The define function 
enables the user to change the software 
key menu manually. With this function, you 
can create a unique system by changing 
the key functions that were defined before 
the system was shipped from the factory. 


Measuring Frequency Range — 
R3261C, R3261CN, R3361C, R3361CN: 
9 kHz to 2.6 GHz. 

R3261D, R3361D: 9 kHz to 3.6 GHz 


Central Frequency Setting 
Resolution - 1 Hz. 


Central Frequency Display Accuracy - 
Span <2 MHz: «(396 of span + central 
frequency x reference oscillator accuracy 
+ 20 Hz). 

Span >2 MHz: «(296 of span + central 
frequency x reference oscillator accuracy 
* 20 kHz). 


Reference Oscillator - Switching by internal 
or external input (10 MHz). 


Internal Reference Oscillator Stability — 

+2 x 10 8/day, +2 x 107/уваг 

Frequency Span - 

Linear mode: R3261C/CN, В3361С/СМ, 1 kHz 
to 2.6 GHz and zero. R3261D/R3361D. 1 kHz 
to 3.6 GHz and zero. 

Log mode: 1, 2, or 3 decades selected 
between 10 kHz and 1000 MHz. 


Marker Accuracy — 

Normal mode: Central frequency display 
accuracy + span accuracy 

Counter mode: Display frequency x reference 
oscillator accuracy +1 count 


AMPLITUDE RELATED 

Amplitude Measuring Range - 
R3261C, R3261D, R3361C, 
R3361D: -130 dBm to +25 dBm 
R3261CN, R3361CN: -19 ВИМ to 
+132 dBuV. 


Screen Display Range - 

Log mode: 10 dB/div, 120 dB. 10 dB/div 
80 dB. 5 dB/div, 50 dB. 2 dB/div, 20 dB 

1 dB/div: 10 dB. 

Linear mode: 10 div. 

QP mode: 80 dB (10 dB/div) when measur 
ing range is 70 dB 

Display Linearity - 

Log mode: +2.0 dB/110 dB, +1.5 dB/70 dB 
+1.0 dB/10 dB, «0.2 dB/1 dB. 

Linear mode: +5% of full scale. 

QP mode: «2.0 dB/70 dB. «1.0 dB/40 dB. 
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R3361C * R3361CN * R3361D * R3261C * R3261CN * R3261D 


Reference Level Display Range - 
R3261C, R3261D, А3361С, R3361D: 
-109.9 dBm to «40.0 dBm, 0.715 uV to 
22.4 V. R3261CN, R3361CN: +0.1 dByV to 
+150 dBuV, 1.01 uV to 31.6 V. 


REFERENCE LEVEL ACCURACY 
(AFTER AUTOMATIC 


CALIBRATION) - 
R3261C/R3261D | R3261CN 
R3361C/R3361D | R3361CN 
<+0.3 dB 0 dBm +110 dByV 
"um à | кы 
<+0.7 dB +20 dBm +130 dBuV 
to -70 dBm | to +40 dBuV 


Dynamic Range 


Average Noise Level - (resolution bandwidth 
— 300 Hz, Video bandwidth 1 Hz, Input 
attenuator 0 dB, Frequency range 10 MHz or 
more): 

А3261С, R3261D, R3361C, R3361D: 

-120 dBm « 1.55 f (GHz) dB. R3261CN, 
R3361CN: -10 dBuV +1.55 f (GHz) dB. 


Secondary and Tertiary Distortion - 
<-70 dB at -30 dBm input, Input attenuator 
0 dB, Frequency 10 MHz or more. 


FREQUENCY RESPONSE - 


R3261C/R3261D | R3261CN 
R3361C/R3361D — R3361CN 
100 Hzto2GHz | s105dB — «105 dB 
9 kHz to 2.6 GHz ио c 
9 kHz to 3.6 GHz. feet 541.5 dB 


Residual Response — 

R3261C, R3261D, В3361С, R3361D: 
<-100 dB (Termination: 50 О). R3261CN, 
R3361CN: <-11 dByV (Termination 75 О). 
Resolution Bandwidth Switching Accuracy 
- <+0.3 dB after automatic calibration. 
Video Filter - 1 Hz to 1 MHz; switchable in 
1 or 10 steps. 


SWEEP RELATED 

Sweep Time — 50 ms to 1000 s and manual 
sweep. 

Sweep Time Accuracy - <3%. 


Trigger Modes - FREE RUN, LINE, VIDEO, 
EXT, TV-V, and SINGLE. 


TRACKING GENERATOR SPECIFICATIONS 
(R3361C, R3361CN, R3361D) 

Frequency Range - R3361C/R3361CN: 

9 kHz to 2.6 GHz. R3361D: 9 kHz to 3.6 GHz. 
Output Level Range — R3361C, R3361D: 

0 dBm to -50 dBm. R3361CN: +105 dBuV to 
55 dBuV setting in 1 dB steps. 

Output Level Accuracy - <+0.5 dB 

(30 MHz, -10 dBm, 20°C to 30°C). 


R3361C/R3361D — R3361CN 


(at-10 dBm (аї +95 dByV 
output) output) 
100kHzto1.0GHz | «07dB <0.7 dB 
9kHzto26GHz «1548 | «1508 
9 kHz to 3.6 GHz «2048 | «2048. 


Output Level Switching Accuracy 
(at 0 dBm/+95 dByV output) — 
100 kHz to 1.0 GHz: <+1.0 dB. 

9 kHz to 2.6 GHz: <+2.0 dB. 

9 kHz to 3.6 GHz: <+3.0 dB. 


Output Spurious 

(at 0 dBm/+105 dBpV output) – 
Harmonic spurious: <—20 dB. 
Non-harmonic spurious: «30 dB. 


Tracking Generator 

Leakage - R3361C/R3361D: 
Frequency <3.0 GHz, 

«-110 dBm. Frequency <3.6 GHz, 
<-100 dBm. 

R3361CN: <+1 dBuV. 


Output Impedance - 

В3361С, R3361D: Approximately 50 О. 
R3361CN: Approximately 75 Q. 

Output VSWR (at <-10 dBm/+95 dBpV 
output) - 100 Hz to 2 GHz: «1.5. 9 kHz to 
3.6 GHz: «2.0. 

Output Connector - N type. 

INPUT RELATED 

Input Impedance — 


А3261С, R3261D, R3361C, R3361D: 50 О. 
R3261CN, R3361CN: 75 Q. 


VSWR (at input attenuator 210 dB) - 
100 kHz to 2 GHz: <1.5. 
9 kHz to 3.6 GHz: <2.0. 


Input Connector — N type. 
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Maximum Input Level - 

R3261C, R3261D, R3361C, R3361D: 

425 dBm (attenuator 230 dB), 50 V DC max. 
R3261CN, R3361CN: +132 dBuV (attenuator 
>30 dB), +50 V DC max. 

Input Attenuator — 0 to 50 dB in 

10 dB steps. 

Input Attenuator Switching 

Accuracy - <1.0 dB (42.0 GHz), «1.5 dB 
(<3.6 GHz) at input attenuator 10 dB. 
Detection Modes - NORMAL, РОЗІ, NEGA, 
and SAMPLE. 

INPUTS/OUTPUTS 

External Memory Function — 

IC memory card. 

GPIB Data Output/Remote Control - Data 
output and remote control through internal 
GPIB interface. 

Direct Plotting — Hardcopy output of 

all display data to HPGL plotters through 
internal GPIB interface. 

Voice Monitor Output — AM and FM with 

= 8 О earphone. 

Probe Power Source: - +15 У, 

4-Pin connector. 

ENVIRONMENTAL 

Ambient Temperature — 0°C to +50°C. 
Relative Humidity: 8596 or less. 

Storage Temperature — –20°С to +60°C. 
Safety — This product has been safety tested 
by Advantest to IEC 348 specifications. 
POWER REQUIREMENTS 

Operating Voltage — 

Standard: 90 to 132 V. 

Option 40: 198 to 250 V. 

Power Consumption — Less than 220 VA. 
Frequency - 48 to 66 Hz. 

CRT - 5.5 in. 


PHYSICAL CHARACTERISTICS 


Dimensions (approx. тт in. 
Height — 17 LLLI. 
Width 330 7. 130 
Depth 450 17.7. 
Weight kg Ibs. 
R3261C/CN/D —— 150 330 — 
R3361C/CN/D 17.0 37.5 


Spectrum Analyzers 


R3361C * R3361CN * R3361D * R3261C * R3261CN * R3261D 


K475 

* Stable/Mobile Platform 

* Tiltable Shelf for Optimum Viewing 
* Work-bench Height 

* Heavy-duty Nylon Instrument Straps 
• Surge and Noise Suppression 


* Surge-protected Four Outlet Power Strip 
Accessory 


* Shipped Ready to Assemble 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


R3261C 

2.6 GHz, 50 Q Spectrum Analyzer. 

Includes: Power Cord, BNC-to-BNC Cable, N-to- 
BNC Adapter, Memory Card, Instruction Manual. 
R3261CN 

2.6 GHz, 75 Q Spectrum Analyzer. 

Includes: Power Cord, BNC-to-BNC Cable, N-to- 
BNC Adapter, Memory Card, Instruction Manual. 
R3261D 

3.6 GHz, 50 O Spectrum Analyzer. 

Includes: Power Cord, BNC-to-BNC Cable, N-to- 
BNC Adapter, Memory Card, Instruction Manual. 
R3361C 

2.6 GHz, 50 Q Spectrum Analyzer with Tracking 
Generator. 

Includes: Power Cord, BNC-to-BNC Cable( 2), 
N-to-BNC Adapter (2), Memory Card, 
Instruction Manual. 

R3361CN 

2.6 GHz, 75 Q Spectrum Analyzer with 

Tracking Generator. 

Includes: Power Cord, BNC-to-BNC Cable( 2), 
N-to-BNC Adapter (2), Memory Card, 
Instruction Manual. 

R3361D 

3.6 GHz, 50 © Spectrum Analyzer with 

Tracking Generator. 

Includes: Power Cord, BNC-to-BNC Cable( 2), 
N-to-BNC Adapter (2), Memory Card, 
Instruction Manual. 

Opt. 81 - Gated Sweep Plus RS-232; Gated Sweep 
Plus Controller Function (including Parallel 1/0 
and Serial 1/0); 198 to 250 V AC operation; 
CDMA Power Measurements. 


MEASUREMENTS SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

PROBES 

FET Probe - DC to 900 MHz (Requires 1101A). 
Order P6201. 

FET Probe - DC to 500 MHz. (Requires 1101A). 
Order P6202A. 

50 Q Divider Probe — DC to 3 GHz. Order P6158. 


Current Probe — 935 Hz to 120 MHz. Order P6022. 


Carrying Case — Order R16211A. 

Front Cover — Order A02804. 

Transit Case — Order R16056A. 

Memory Card — Set of Five 32 KB Cards. 
Order A09505. 

Memory Card — Set of Five 128 KB Cards. 
Order A09506. 


Preamplifier — 9 kHz to 1 GHz, > 25 dB. 
Order R14601. 


Rackmount Set — Conforms to EIA Standards. 
Order A02455. 


ADDITIONAL ACCESSORIES Also see page 500. 
Cart - Order K475 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


G Product(s) complies with IEEE Standard 
PIB 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 


IEEE-488 
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R4131D 


S 
La € Features 


R4131D 
* 10 kHz to 3.5 GHz Coverage 


* Excellent Phase Noise Sideband 
Characteristics: 


* -80 dBc @ 20X Resolution Offset 
* Small and Light, Weighing Only 
* 10 kg (22 Ibs.) 


* Save/Recall Measurement Conditions, 
Including Waveforms 


* Low Price 


Applications 


* EMC Diagnostic Measurement 
* Spectrum Monitoring 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) complies with IEEE Standard 


PIB 
GP AU 488.1-1987. 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 


R4131D Spectrum Analyzer 


The R4131D Spectrum Analyzer is small, 
light, and affordable. Its wide frequency 
range accommodates measurement of PCS 
MDS, and other 2 GHz band signals, plus 
harmonic distortion of RF signals. Maximum 
input sensitivity of 116 dBm, dynamic range 
of 70 dB, and —80 dBc phase noise charac- 
teristic enhance the range of signals that can 
be measured with the R4131D. AFC tuning 
enhances the stability of this economical 
spectrum analyzer. 


Built-in quasi-peak detector and EMC resolu- 
tion bandwidth filters enable diagnostic EMC 
measurement. Automated measurements and 
data logging are complimented by a GPIB 
communication interface. 


SAVE/RECALL FUNCTION FOR CONDITIONS 
AND WAVEFORMS 

The R4131D has a save/recall function which 
operates not only for measurement condition 
settings but for waveforms as well. Three 
sets of conditions and waveforms are stored 
and recalled. This enables a stored waveform 
to be used as a reference in comparison 
measurements at different locations. 
Independent from this function is an auto- 
recall function that automatically sets the 
desired measurement conditions when 
power is switched on-a great convenience in 
making on-site measurements. 


WIDE DYNAMIC RANGE FOR FREQUENCY 
CHARACTERISTIC MEASUREMENTS 

The R4131D can be combined with the 
TR4153B or TR4154 Tracking Generators to 
enable frequency characteristic measure- 
ments with wide dynamic range. 
AUTOMATIC MEASUREMENT OF 

OCCUPIED BANDWIDTH 

The R4131D has an optional automatic occu- 
pied-bandwidth measurement function. This 
function automatically determines the band- 
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width within which 99% of the radiated 
power is contained, indicating the bandwidth 
markers and displaying values digitally. 


Characteristics 


FREQUENCY RELATED 
Frequency Range - 10 kHz to 3.5 GHz. 


Center Frequency Display — Displayed on 
the CRT with a maximum resolution of 1 kHz. 


Center Frequency Display Accuracy (after 
zero calibration at local feed through) — 
+100 kHz +3% of span, <2.5 GHz at a sweep 
time of 5 ms/div to 0.5 s/div); +10 MHz, 
>2.5 GHz. 


Frequency Span - 50 kHz to 4 GHz in 10 
divisions on the horizontal scale on the CRT, 
selectable in 1-2-5 sequence. With zero span, 
operates as a fixed tuned receiver. 


Frequency Span Accuracy - +5%. 


Stability — Frequency stability (at fixed fre- 
quency, after 30-minute warm-up): 10 kHz 
max/10 minutes <2.5 GHz at sweep time of 
5 ms/div to 0.5 s/div. Residual FM: 2 kHz p-p 
max/100 ms. 


Noise Sideband — —80 dBc max at resolu- 
tion bandwidth of 1 kHz (at 20 kHz from the 
carrier, with a 10 Hz video filter). 


Resolution — 

Resolution bandwidth (3 dB points): 1 kHz to 
1 MHz in 1, 3, 10 sequence. 

Resolution bandwidth (6 dB points): 9 kHz, 
120 kHz, when QP mode is selected. 
Selectivity (ratio of 60 dB:3 dB resolution 
bandwidths): 15:1 max. 

Resolution bandwidth accuracy: «2096, 
CISPR standard or better in QP mode. 


Marker Display - 

Resolution: Maximum 1 kHz (depends 

on span). 

Measurement accuracy: Center frequency 
display accuracy + frequency span accuracy. 


AMPLITUDE RELATED 

Screen Display Range — 

LOG mode: With respect to reference level 
80 dB for a 10 dB/div display and 20 dB for a 
2 dB/div display, or 40 dB for a 5 dB/div dis- 
play in QP mode. 

LIN mode: 10 div. 

Linearity - 

LOG mode: «0.15 dB/1 dB, +1 dB/10 dB, 
+1.5 dB/70 dB. 

LIN mode: +5% of full scale. 
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Reference Level - 

LOG mode: -69 dBm to +40 dBm 

(for 10 dB/div, 10 dB and 1 dB steps, 
and for 1 dB/div and 5 dB/div, 1 dB and 
0.25 dB steps). 

LIN mode: 72.77 pV to 22.36 V. 


Reference Level Accuracy - +1 dB in LOG 
mode (in the reference level range of 

0 to -59 dBm at 200 MHz, with attenuation 
at 10 dB after level calibration). 


Reference Level Units — Selectable 

as dBm, dBuV, dBmV, or dByV/m. 
When dBuV/m is selected, an automatic 
correction is made for the antenna 
calibration factor. 


Marker Display - 

Resolution: 0.2 dB (for 10 dB/div) or 0.05 dB 
(for 2 dB/div). 

dBm/Hz: RMS noise level is displayed nor- 
malized with respect to the 1 Hz bandwidth 
noise at the marker position. 

Dynamic Range — 

Average noise level: - 116 dBm + 1.55 f 
(GHz) dB or less. 

2nd and 3rd order distortion: 70 dB down or 
greater (when input level is -30 dBm, at 

10 MHz or above). 

Frequency response (with 10 dB attenua- 
tion): +1 dB or less (100 kHz < F < 2 GHz); 
x2 dB or less (10 kHz « F « 3.5 GHz). 
Residual response (with attenuation 0 dB, 
input termination 50 Q, frequency 

»100 kHz): -100 dBm or less. 


Video Filter — 10 Hz, 100 Hz, 1 kHz, 10 kHz, 
100 kHz, 300 kHz, 1 MHz. 

Resolution Bandwidth Switching 

Accuracy - +1 dB (+20°C to 30°C). 

Gain Compression — 1 dB max for -10 

dBm input. 


SWEEP RELATED 
Sweep Time — 5 ms/div to 100 s/div selec- 
table in 1-2-5 sequence. 


Sweep Time Accuracy - +15%. 

Trigger Modes — Free-run, line, video, and 
single (reset, start). 

INPUT RELATED 

RF Input — Approx. 50 О, № connector. 
Maximum Input Level - +20 dBm, «25 V DC 
max (with 20 dB or greater input attenuation). 
Input Attenuator — 0 to 50 dB in 

10 dB steps. 

Input Attenuator Switching Accuracy — 

+1 dB (10 kHz < F < 2 GHz) or «1.5 dB 

(2 GHz < F < 3.5 GHz) with respect to 

10 dB attenuation 

Input VSWR (at 10 dB input attenuation 

or greater) -1.5 max (100 kHz < F < 2 GHz); 
2.0 max (2 GHz < F < 3.5 GHz). 

DISPLAY RELATED 

Display — Waveform, setting conditions, grid. 
CRT - 5.5 in., phosphor, amber display. 
Trace - WRITE waveform and VIEW waveform 
(up to 2 waveforms displayed on the CRT). 
WRITE — Posi-peak, sample, and 

posi-neg display. 

MAX HOLD - For every repetition from the 
beginning of the function, the maximum 
signal level along the horizontal axis 

is displayed. 

MARKER - Frequency and level at the marker 
point are measured and displayed. 

PEAK SEARCH - The marker is moved 

to the point of maximum level on the 
displayed waveform. 

MRK CF - The center frequency is changed 
to the marker frequency. 

ZERO CAL — Improves the center frequency 
accuracy for local feed through. 

PLOT - Direct plotting via GPIB. 


NORMALIZE — Display of values relative to an 
internally stored reference response. 


SAMPLE - Display of instantaneous time- 
signal levels at each analysis position for 
each sweep. 


OUTPUT RELATED 

Calibration Output Signal - 200 MHz + 

30 kHz, -30 dBm +0.5 dB. 

Monitor Output - Approx. 8 ©, enables 
monitoring using an earphone. 

Recorder Outputs (analog output of WRITE 
waveform only) - X axis: Approx. —5 V to 
+5 V (approx. 10 KO). Y axis: Approx. 0 V to 
+4 V (approx. 220 О). 

IF Output — 3.58 MHz IF output, approx. 50 О. 
Video Output — Approx. 1 V p-p, approx. 

75 Q (composite signal for external CRT). 
Probe Power Output — «15 V, 4-Pin 
connector. 

GPIB - Fully controllable over the GPIB for 
automatic testing as well as direct plotting 
without an external controller. 

POWER REQUIREMENTS 

Line Voltage — 90 to 132 V. 

Line Frequency - 50/60 Hz. 

Power Consumption — 120 VA max. 
GENERAL SPECIFICATIONS 

Up to three sets of measurement condi- 
tions, including waveforms, can һе stored 
in memory and auto-recall can be used to 


Save/Recall -automatically recall stored con- 
ditions when power is applied. 


Temperature — Operating: 0°C to +50°C. 
Storage: —20?C to +70°C. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Width — 300. 118 
Height 17 7. 
Depth | 460 481. 
Weight kg Ibs 
Net 10 22 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, inside the U.S. see the price list in the back of this catalog. 


R4131D 
Spectrum Analyzer. 


Includes: Power Cable, Input Cable, N-to-BNC 
Adaptor. 

Opt. 14 - Occupied Bandwidth Measurement and 
3 dB Down Measurement. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 

Opt. 03 - Test Data (requires Opt. C3). 


Opt. D5 - Test Data (requires Opt. C5). 

Opt. R3 - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 

ADDITIONAL ACCESSORIES 

Also see page 500. 

Preamplifier — 9 kHz to 1 GHz, 225 dB. 
Order R14601. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


B Product(s) complies with IEEE Standard 


М: 42 1488.1-1987. 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 
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U3641/N * U4342 * U4941/N 


ГА | 
X Features 


U3641/U3641N 
* 9 kHz to 3 GHz Frequency Range 
* Ultra-Compact and Light Weight — 15 Ibs. 


* Three-way Power Supply - AC Line, 
External DC, and Optional Battery Pack 


* 6 in. TFT Color LCD Display 


• Synthesized Local Oscillator Yields High- 
Stability Measurements 


* Two PCMCIA Memory Card Slots 

* Switchable Preamp for High-Sensitivity 
Measurements 

* Optional Internal Tracking Generator 


* Built-In Adjacent Channel Power, 
Occupied Bandwidth, and Channel 
Power Measurements 


U4941/U4941N SAME AS U3641/U3641N 

EXCEPT: 

* 9 kHz to 2.2 GHz Frequency Response 

* Does Not Include Synthesized Local 
Oscillator 


U4342 SAME AS U4941 PLUS: 
* Built-In Internal Tracking Generator 


Applications 


U3641/U3641N 

* Digital Mobile Communications Field 
Measurements (TDMA or CDMA, PCS 
and Cellular) 

* Spectrum Monitoring 

* RF Component Testing with Internal 
Tracking Generator Option 

* Fault Location in Antenna Feeds with 
BasePak Software 


U4941/U4941N/U4342 
SAME AS U3641 PLUS: 
* EMC Field Measurements 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ШТ» See Tektronix on the World Wide Web: 
УМУ hitp://www.tek.com 


Product(s) complies with IEEE Standard 


PIB 
Mt dep 488.2-1987. 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 


U3641/U3641N Field Portable 
Spectrum Analyzers 


The U3641/N is a 3 GHz synthesized spec- 
trum analyzer ideal for applications where 
portability is a must. With a base unit weight 
of 15 Ibs. and the ability to run from AC, DC, 
or optional battery power sources, the 
U3641/N has been designed specifically to 
meet the needs of field installation and main- 
tenance applications. The synthesized local 
oscillator allows high-precision and high-sta- 
bility measurements. Furthermore, the unit 
features optional resolution bandwidths 
down to 100 Hz. A fast zero span sweep 
speed of 50 us allows characterization of 
TDMA signals, and its built-in measurement 
functions allow for easy verification of com- 
munication standard compliance. 


The U3641/N can be customized for a variety 
of applications by selecting from a wide 
range of available options. 


U4941/U4941N/U4342 RF 
Field Analyzers 


The U4941/N/U4342 spectrum analyzers pro- 
vide the same portability and ruggedness as 
the U3641/N in a more economical, non-syn- 
thesized instrument. These analyzers cover a 
frequency range of 9 kHz to 2.2 GHz, also mak- 
ing them useful for cellular and PCS communi- 
cations applications. In addition to functions 
shared with the U3641/N, the U4941/N/U4342 
are well suited for EMI measurements with 
built-in quasi-peak detector and EMC filters. 


WIDE ARRAY OF ANALYSIS FUNCTIONS 
Along with functions such as a frequency 
counter with a 1 Hz resolution and a 20 dB 
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gain preamplifier, these analyzers come ѕїап- 
dard with measurement functions such as 
third order intermodulation distortion, per- 
cent AM, occupied bandwidth, and adjacent 
channel leakage power. GO-NO GO evalua- 
tions of the displayed waveform can also be 
easily performed using the limit line and 
PASS/FAIL functions which allow upper and 
lower limits to be set on the screen. 


Using the user-define function, commonly 
used measurements can be easily assigned 
to function keys, allowing a user-created 
custom, easy-to-use menu. 


THE LIGHTEST FIELD ANALYZERS 

IN THEIR CLASS 

These analyzers are light and compact — 

15 Ibs. base unit, under 20 Ibs. with battery. 
The easy-to-attach strap allows the analyzer 
to be carried on the shoulder for transport or 
during measurements. The rugged construc- 
tion meets MIL-T-28800 and stands up to the 
harsh conditions of field use. 


CDMA MEASUREMENTS 

Addition of the CDMA Option 60 enables easy 
one button measurement of CDMA transmis- 
sion characteristics including in-band spuri- 
ous, occupied bandwidth, channel power, and 
adjacent channel power. Measurements are 
included for both base stations and mobile 
phones, at cellular and PCS frequencies. 


THREE POWER SOURCES TO CHOOSE FROM 
The U3641/U3641/N can operate not only on 
100/200 V AC power, but also on +10 to 
+16 V DC or the optional battery pack. 
Choose the power source that matches your 
need for portable flexibility. 
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LARGE COLOR TFT LCD DISPLAY 

The 6 in. color TFT LCD display enhances 
viewing of complex measurements. A built-in 
tilt mechanism allows adjusting the viewing 
angle +15 degrees to improve visibility 

and efficiency. 


COMPUTER AND INTERFACE FRIENDLY 

These analyzers are well suited for computer- 
based applications. Two PCMCIA memory card 
slots allow you to store and recall instrument 
settings and measurements. This data can also 
be transferred directly to a computer in CSV 
(comma separated variable) and BMP screen 
image formats. The memory card slots incor- 
porate a dust-proof shutter and an eject mech- 
anism for reliable operation even in difficult 
outdoor working conditions. 


RS-232C and GPIB ports are also standard. 
This allows you to print hardcopies of spec- 
trum information and to control the instru- 
ments from and external computer as well as 
send/retrieve data. 


Composite video out jacks are standard. The 
output of these spectrum analyzers can be 
easily projected for better viewing in meet- 
ings or training sessions. 


Characteristics 


FREQUENCY RELATED 
Frequency Range - 

U3641: 9 kHz to 3 GHz. 
U4941/U4342: 9 kHz to 2.2 GHz. 


Frequency Readout Accuracy - (Start, Stop, 
CF, Marker) 

U3641/N: «(marker frequency x frequency 
reference error + 5% x span + 15% x 

RBW + 10 Hz). 

U4941/N/U4342: +(span x span accuracy + 
0.15 x RBW + 50 kHz). 


Count Frequency Marker - 

Resolution: 

U3641/N: 1 Hz to 1 kHz. 
U4941/N/U4342: 1 Hz to 1 kHz. 

Count Accuracy: 

U3641/N (S/N 225 dB, RBW 23 kHz, 

1 kHz < SPAN «200 MHz): «(marker fre- 
quency x frequency reference accuracy 
+1150 + 5 Hz). 

U4941/N/U4342: (S/N > 25 dB, 50 kHz < 
span < 10 MHz, RBW > 100 kHz): «(marker 
frequency x frequency reference accuracy 
+ 1LSD + 5 Hz). 


Frequency Reference Accuracy - +2 x 
10-/уваг +1 x 1075 (at 0°C to 50 °C). 


Frequency Span — 

Range: 

U3641/N: 1 kHz to 3.2 GHz, 

0 Hz (Zero Span). 

U4941/U4342/N: 1 kHz to 2.4 GHz, 

(Zero Span). 

Accuracy: 

U3641/N: <+5% (SPAN). 

U4941/U4342/N: <+5% (SPAN > 100 kHz). 


Frequency Stability - 

U3641/N: 

Residual FM: <60 Hzp-p/100 ms (ZERO span). 
Frequency Drift: <150 Hz/min (SPAN <10 kHz). 


Frequency Stability - 

U4941/4342/N: 

Residual FM: <3 kHz p-p/100 ms. 
Frequency Drift (50 ms to 5 s sweep time): 
«10 kHz after 30 min. warm-up. 


Noise Sidebands — 

U3641/N: 

20 kHz Offset: <-105 dBc. 

10 kHz Offset: «-100 dBc. 
U4941/4342/N: «-100 dBc/Hz at 
20 kHz offset. 


Resolution Bandwidth (З dB) - 

Range: 1 kHz to 3 MHz, 1-3 sequence. 
U3641, Opt. for 100, 300 Hz. 

Bandwidth Accuracy: 

1 kHz to 1 MHz: <+20%. 

3 MHz: <+25%. 

Selectivity: «15:1 (60 dB to 3 dB, RBW 1 kHz 
to 3 MHz). 

Bandwidth (6 dB) (U4941/N): 9 kHz, 120 kHz 
(conforming to CISPR standard). 


Video Bandwidth — 10 Hz to 3 MHz (1-3 step). 


AMPLITUDE RELATED 

Amplitude Range — 

U3641: +20 dBm to displayed Average 

Noise Level. 

U3641N: +130 dBuV to displayed Average 
Noise Level. 

U4941/N: +20 dBm to displayed Average 
Noise Level: +130 dByV to displayed Average 
Noise Level. 


Maximum Input Level (+50 V DC maximum) – 
Preamplifier OFF (Input Atten 210 dB): 
U3641: +27 dBm. 

U3641N: +134 dByV. 

U4941/N: +27 dBm, +134 dByV. 
Preamplifier ON (input atten 210 dB): 
U3641: +13 dBm. 

U3641N: +120 dByV. 

U4941/N: +13 dBm, +120 dBuV. 


Display Range - 

Log: 10 x 10 div, 10, 5, 2, 1 dB/div. 
Linear: 1096 of reference level/div, 
RBW gt;/=3 kHz. 

QP Log (U4941/N): 40 dB (5 dB/div). 


Reference Level Range (U3641/N) - 
Preamplifier OFF (Input Atten 0 dB to 50 dB): 
Log: U3641, —64 dBm to +40 dBm; 
U3641N, +46 dBuV to +150 dByV. 

Linear: U3641, +141.1 pV to +22.36 V; 
U3641N, +198.4 uV to 31.44 V. 

Preamplifier ON (Input Atten 0 dB to 10 dB): 
Log: U3641, —89 dBm to —25 dBm (0.1 dB 
step); U3641N, +21 dByV to +85 dByV. 
Linear: 03641, 47.934 uV to 412.57 mV; 
U3641N, +11.16 uV to 17.68 mV. 


Reference Level Range (U4941/U4342/N) – 
Preamplifier OFF: Log, -64 dBm to +40 dBm 
(0.1 step); +46 dBuV to +150 dBuV 

Linear, +141.1 uV to +22.36 V; 199.5 LV 

to 31.62 V. 

Preamplifier ON: Log, -84 dBm to +10 dBm 
(0.1 dB step); +26 dByV to +120 dByV. 

Linear, 14.11 uV to 707.1 mV, 19.95 uV to 1 V. 


Input Attenuator Range — 0 to 50 dB 
(10 dB step). 


SWEEP RELATED 

Sweep Time - 

U3641/N: 50 us to 1000 s and manual sweep. 
U4941/4342/N: 50 ms to 1000 s and 

manual sweep. 

Accuracy - <+5%. 

Trigger Mode - Free Run, Single, Video, 


DEMODULATION 

Spectrum Demodulation — 

Modulation Type: AM and FM (FM at 

RBW 2 3 kHz). 

Audio Output: Speaker and phone jack with 
volume control. 


DYNAMIC RANGE 

Displayed Average Noise Level 

(RBW 1 kHz, VBW 10 Hz) - 
Preamplifier OFF: 

U3641: -117 dBm + 2.7 f (GHz) dB. 
U3641/N: -8 dByV + 2.7 f (GHz) dB. 
U4941/N: -117 dBm + 2.7 f (GHz) dB; 
-8 dBuV + 2.7 f (GHz) dB. 
Preamplifier ON: 

U3641: -135 dBm + 4.3 f (GHz) dB. 
U3641/N: —26 dByV + 4.3 f (GHz) dB. 
U4941/N: -132 dBm + 3.3 f (GHz) dB; 
-23 dByV + 3.3 f (GHz) dB. 
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Gain Compression (1 dB) – 
Preamplifier OFF (mixer input level, 

f 210 MHz): 

U3641: >-10 dBm. 

U3641/N: >+100 Вр. 

U4941/N: >-10 dBm (mixer input level, 
f 210 MHz); >+100 аВиу. 

Preamplifier ON (RF input level, f 210 MHz): 
U3641 (ATT = 0): »-40 dBm. 

U3641/N: >+70 dByV. 

U4941/N: >-40 dBm (RF input level, 

f 210 MHz): >+70 dByV. 


Spurious Response 

(Input Atten 0 dB,f >10 MHz) - 
Preamplifier OFF: 

Second Harmonic Distortion: 

U3641: <-70 dB (-30 dBm input). 
U3641/N: <—70 dB (+78 dByV input). 
U4941/N: <—70 dB (-30 dBm input). 
Third Order Intermodulation Distortion: 
U3641: «-70 dB (-30 dBm input). 
U3641/N: <-70 dB (+78 dBuV input). 
U4941/N: «-70 dB (-30 dBm input). 


Residual Responses 

(Input Atten 0 dB, f >10 MHz) – 
Preamplifier OFF: 

U3641: <-100 dBm, 50 О. 
U3641/N: <+10 dByV, 75 О. 
U4941/N: <—100 dBm; <+10 dByV. 
Preamplifier ON: 

U3641: <-105 dBm, 50 О. 
U3641/N: <+5 dByV, 75 О. 
U4941/N: «-115 dBm; <-5 Вим. 


AMPLITUDE ACCURACY 

Frequency Response (Input Atten 10 dB, 
20°C to 30°C, referenced to 30 MHz, 
after calibration) — 

Preamplifier OFF: 

U3641: <+1 dB (100 kHz to 2.7 GHz); 
<2 dB (9 kHz to 3.0 GHz). 

U3641/N: <+1 dB (100 kHz to 2.7 GHz). 
U4941/N: <+1 dB (100 kHz to 2.0 GHz); 
«2 dB (9 kHz to 2.2 GHz). 

Preamplifier ON: 

U4342: <+1 dB (100 kHz to 2.7 GHz). 
U3641: <+2 dB (9 kHz to 3.0 GHz). 
U3641/N: <+1 dB (100 kHz to 2.2 GHz). 
U4941/N: <+1 dB (100 kHz to 2 GHz); 
x2 dB (9 kHz to 2.2 GHz). 


Calibration Signal Accuracy - 

U3641: -20 dBm «0.3 dB. 

U3641/N: +90.5 dBuV «0.3 dB. 

U4941/N: -20 dBm «0.3 dB; + 90.5 dBuV 
+0.3 dB. 


IF GAIN UNCERTAINTY 
(after automatic calibration) — 
<+0.5 dB. 


Scale Fidelity (after automatic calibration) — 
Log: <+1.5 dB/90 dB; <+1 dB/10 dB; 

<+0.2 dB/1 dB. 

Linear: <+5% of reference level, RBW 3 kHz. 


Input Attenuator Switching Accuracy 

(10 dB reference, 20 dB to 50 dB setting) - 
U3641: 

100 kHz to 2.7 GHz: <+1.0 dB. 

9 kHz to 3.0 GHz: <+1.5 dB. 

U3641/N: 

100 kHz to 2.2 GHz: <+1.0 dB. 

U4941/N: 

100 kHz to 2 GHz: <+1.0 dB. 

9 kHz to 2.2 GHz: <+1.5 dB. 


Resolution Bandwidth Switching 
Uncertainty (after automatic calibration) — 
€ + 1.0 dB at RBW 3 MHz. 


INPUTS AND OUTPUTS 

RF Input - 

Connector: N-type jack. 

Impedance: 

U3641/U4941/U4342: 50 (nominal). 
U3641/N/U4941/N/U4342/N: 75 Q (nominal). 
VSWR: 

Preamplifier OFF: 

100 kHz to 2 GHz: <1.5:1. 

9 kHz to 3.0 GHz (2.2 GHz 
U3641/N/U4941/U4941/N): <2:1. 
Preamplifier ON: 

10 MHz to 3.0 GHz (2.2 GHz U3641/N): 
25N: 

10 MHz to 2.0 GHz (U4941/N): <2:1. 


10 MHz Reference Input — 
Connector: BNC jack, rear panel. 
U3641/N/U4342: 

Impedance: 50 Q (nominal). 

Input Range: 0 dBm to +16 dBm. 
U4941/N: 

Impedance: 50 Q (nominal). 

Input Range: +8 dBm to +16 dBm. 


Video Output - 

Connector: BNC jack, rear panel. 

Impedance: 75 Q (nominal), AC coupled. 
Amplitude: Approx. 1 Vp-p, 75 Q (composite 
video signal). 

External Trigger Input — 

Connector: BNC jack, rear panel. 

Impedance 10 КО (nominal), DC coupled. 
Trigger Level: TTL level. 


Gate Input - 

Impedance: 10 KQ (nominal). 

Sweep Step: During TTL low level. 
Sweep Continue: During TTL high level. 


Phone Output — 

Connector: Subminiature monophonic jack, 
front panel. 

Power Output: 0.2 W into 8 Q (nominal). 
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GPIB Interface — 

Connector: IEEE-488 bus. 

Plotter: HP-GL commands (682-XA). 
Printer: PCL commands. 


RS-232 - 
Connector: D-SUB 9-Pin, rear panel. 


Memory Card — Two memory card slots, 
JEIDA-Ver.4.1, PCMCIA Rel. 2.0, Type 1. 


HIGH STABILITY REFERENCE SOURCE 
(OPT. 20 ONLY, U3641/N) 
Frequency - 10 MHz. 


Frequency Accuracy - 

+2 x 10-8/day. 

+1 x 10-7/year. 

PHS-ID DEMODULATOR FUNCTION 

(OPT. 70 ONLY, U3641) 

Opt. 20 and Opt. 70 cannot be installed 
simultaneously. 

Signal Reception - 

Radio Access Format — TDMA-TDD. 
Modulation Format: pi/4 DQPSK. 
Transmission Speed: 384 Kbits/s 

Signal Channel: Logic control channel code 
configuration conforms to RCR STD-28. 


Level Measurement Range - 

Reception Performance: 

Preamplifier OFF (Input Atten = 10 dB): 

52 dByV to 107 dByV. 

Preamplifier ON (Input Atten = 0 dB): 

16 dBuV to 67 аВиу. 

Sweep Trigger Modes: Free Run, Video, ID. 


Measurement Functions — 

ID List Displays: Cl, CS-ID, PS-ID, level, time. 
ID-MKR: Display of specified signal ID. 
Period Measurement: Measurement of 
specified CS-ID. 

Burst Error Rate - The number of error 
slots/The measured (Set) number. 


Level Measurement Operations — 
Center value processing. 

Average value processing. 
Max.min. value processing. 


TV DEMODULATION FUNCTION 

(OPT. 72 ONLY) U3641/N 

TV Demodulation — 

Demodulation Type: NTSC, PAL, SECAM. 
TV Standard: M, B/G, D/K/K’, I, L/L. 
Output: Video, sound. 


TV Image Demodulation Output — 
Connector: BNC jack, rear panel. 
Impedance: 75 Q (nominal), DC coupled. 
Amplitude: Approx. 1 Vp-p 75 О. 

TV Sound Demodulation Output — 
Connector: Pin jack, rear panel. 
Impedance: 1 KQ (nominal), AC coupled. 
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TV Image Signal Input - 

Connector: BNC jack, rear panel. 
Impedance: 75 Q (nominal), AC coupled. 
Input Level: About 1 Vp-p- 


TV Sound Signal Input — 
Connector: Pin jack, rear panel. 
Impedance: 1 K (nominal), AC coupled. 


TRACKING GENERATOR FUNCTION 
Opt for U3641/N. STD for U4342. 


Frequency Range — 100 kHz to 2.2 GHz. 


Output Level Range - 
0 dBm to -31 dBm, 1 dB steps. 
М Version: 105 dByV to 74 dByV, 1 dB steps. 


Output Level Accuracy — 
(at 30 MHz, -10 dBm: <0.5 dB. 
N Version (at 30 MHz, 95 dBuV: <0.5 dB. 


Output Level Flatness — 

(at -10 dBm, 30 MHz reference): 

100 kHz to 1 GHz: <+0.7 dB. 

100 kHz to 2.2 GHz: <+1.5 dB. 

N Version (at 95 dBuV, 30 MHz reference): 
100 kHz to 1 GHz: <+0.7 dB. 

100 kHz to 2.2 GHz: <+1.5 dB. 


Output Level Switching Accuracy — 
(at -10 dBm reference): 

100 kHz to 1 GHz: <+1.0 dB. 

100 kHz to 2.2 GHz: <+2.0 dB. 

N Version (at 95 dBuV reference): 


100 kHz to 1 GHz: <+1.0 dB. 
100 kHz to 2.2 GHz: <+2.0 dB. 
Output Spurious — 


Harmonic: «—20 dBc. 
Non-harmonic: «—30 dBc. 


Tracking Generator Leakage — 
«-95 dBm. 
М Version: «-16 dByV. 


Tracking Generator Output — 

Connector: N-type jack. 

Impedance: 

50 Q (nominal). 

N Version: 75 Q (nominal). 

VSWR: 

(«-10 dBm output): «1.5. 

N Version (<-10 dBuV output): <2.0. 
CHANNEL INPUT SETTING 

(OPT. 78 ONLY, U3641/N) 

(Opt. 78 is included in Opt. 72.) 

Channel Setting — Channel setting for VHF, 
UHF, CATV, BS, and CS. Two user tables are 
available and 99 channels can be registered 
for each table. 

ENVIRONMENTAL 

Temperature — 

Operating: 0°C to 50°C. 

Non-operating: —20?C to +60°C. 

Humidity — 85% or less. 


POWER REQUIREMENTS 

External DC Input - 

Connector: XLR 4-Pin. 

Voltage Range: +10 V to +16 V. 
Power Consumption: 60 W maximum. 


AC Input - 

Line Voltage: 100 VAC and 200 VAC, 
auto switching. 

Voltage Range: 

100 V Operation: 90 V to 120 V. 

220 V Operation: 220 V to 240 V. 

Line Frequency: 50 Hz/60 Hz. 

Power Consumption: 100 VA maximum. 


PHYSICAL CHARACTERISTICS 
Dimensions (without feet or connectors) 


mm in. 
ДШ) Р ШИНЫ... ТА СИСА 279 — 
Width — 291 . 11379 
Depth - 330 13.25 


Weight (without options, accessories, 
carrying belt, batteries) 


kg Ibs. 
U3641/N/U4342 69. „15,2. 
04941. m3 „14:3. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


U3641 
Portable Spectrum Analyzer, 50 Q Input. 


U3641N 

Portable Spectrum Analyzer, 75 Q Input. 
Includes: Power Cable (A01402), N-to-BNC 
Adapter (U3641 — JUG-201A/U), NC-to-BNC 
Adapter (U3641N — BA-A165), N-C15 Adapter 
(U3641N — (NCP-NFJK), AC-DC Adaptor (A08364), 
Carrying Strap, Operation Manual, SRAM card. 


U4342 
RF Field Analyzer with Tracking Generator, 
50 Q Input. 


U4342/N 

RF Field analyzer with Tracking Generator, 

75 Q Input. 

Includes: Power Cable (A01402), N-to-BNC 
Adapter (04342 - JUG-201A/U), NC-to-BNC 
Adapter (U4342/N — BA-A165), N-C15 Adapter 
(U4342/N — (NCP-NFJK), AC-DC Adaptor 
(A08364), Carrying Strap, Operation Manual, 
SRAM card. 

U4941 

RF Field Analyzer, 50 Q Input. 

U4941/N 

RF Field Analyzer, 75 Input. 

Includes: N-to-BNC Adapter (JUG-201A/U), AC-DC 


Adaptor (A08364), Carrying Strap, Instruction 
Manual, Quick Guide, SRAM card. 


U3641/U3641/N OPTIONS 

Opt. 15 - Program controller. 

Opt. 20 — High-stability reference (cannot be 
installed with Opt. 70). 

Opt. 26 — Narrow RBW filters (300/100 Hz). 
Opt. 60 (U3641 only) - CDMA Measurement IS- 
95/J-STD-008 TX measurement.. 

Opt. 70 (U3641 only) - PHS demodulation (cannot 
be installed with Opt. 20 or Opt. 72). 

Opt. 72 - TV demodulation (cannot be installed 
with Opt. 70, includes Opt. 78). 

Opt. 74 - Tracking generator. 

Opt. 78 — Channel input setting 

(included with Opt. 72). 

MEASUREMENT SERVICE OPTIONS 

U3641/N, U4342/N, U4941/N 

Opt. C3 - Three years of Calibration Services. 
Opt. 65 — Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


RECOMMENDED ACCESSORIES 

Battery - Order 146-0111-00 (Requires Charger). 
Battery Charger — Order 119-4901-00. 

External DC Power Cable — Order A01434. 
Memory Card, 64K — Order A09507. 

Soft Carrying Case - Order R16216. 

Transit Case - Order R16072. 

Front Panel Cover — Order A02806. 

Carrying Handle — Order A08184. 

Display Hood — Order R16601 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


= Tektronix measurement products 
их 
-« І50 9001 are manufactured in ISO 
Siserewmewwswarsamons registered facilities. 


Product(s) complies with IEEE Standard 


PIB 
GPIB 488.2-1987. 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 
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я 
Pa € Features 


2712 
* High Value, Low Cost 
* 5x 107 Frequency Accuracy 


e Sensitivity to -139 dBm (-92 dBmV) with 
Built-in Preamp 


* Internal Frequency Counter 

* 4 Trace Digital Plus True Analog Display 
* 124 K of RAM 

* Easy to Use 


* Dedicated Numeric Keypad Plus Logically 
Grouped Menu Keys 


* Powerful Built-in Measurement Routines 


* EMC Measurements with Optional 
Quasi-peak Detector 


* Swept Measurements to 1.8 GHz with 
Optional Internal or External Tracking 
Generator 


* UL Listed 1244, Certified CSA C22.2 No. 
231-M89 
2711 


* Economical, can be Configured to Meet 
Most Budgets 


* High Portability 

* Internal or External Tracking Generator 
Option 

* Internal Frequency Counter (Option 02) 

* GPIB or RS-232 Interface Option 

* Excellent Frequency Accuracy and 
Sensitivity 

* 3-Control Operation for Most 
Measurements 

* UL Listed 1244, CSA Bulletin 556B 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NAM. hitp://www.tek.com 


cE 


GPIB 2712, 2711 Option 03 comply with IEEE 
Tease Standard 488.1-1987, and with Tektronix 


Standard Codes and Formats. 


Tektronix measurement products 
ет P 

є ISO 9001 are manufactured in ISO 
Toemen registered facilities. 


Ад 
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2712 Spectrum Analyzer 


The Tektronix 2712 Spectrum Analyzer 
provides excellent RF performance, a built-in 
frequency counter, full programmability, 
digital and true analog displays, high 
portability, enough non-volatile memory for 
108 saved displays, and much more. 


A straightforward human interface, with 
conveniently-grouped, dedicated front-panel 
keys and simple, menu-driven functions 
makes the 2712 easy to learn and use. You 
can set frequency, span, and reference level 
directly from the front panel. A real-time 
clock provides an on-screen date and time 
display, plus date/time stamp capability for 
waveform printouts. 


Frequency-corrected tuning and phaselock 
stabilization enhance the ability to resolve 
close-in signals and reliably demodulate nar- 
rowband signals. Sensitivity up to -127 dBm 
(-80 dBmV) at 300 Hz resolution bandwidth 
(RBW) lets you see weak signals. The built-in 
preamp can improve sensitivity another 

12 dB, up to -139 dBm (-92 dBmV). 

Up to 80 dB on-screen dynamic range 
ensures visibility of weak signals in the 
presence of strong ones. 

A 300 Hz RBW filter with a shape factor <7:1 
means you'll see many close-in sidebands 
and spurious or unexpected signals you 
might otherwise miss. At the other end of the 
spectrum the 5 MHz RBW filter is useful 
when demodulating wideband signals such 
as actively modulated video carriers. 
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The built-in signal counter, with 0.5 ppm 

+10 Hz accuracy, offers added power for 
rapidly identifying signals. The capability to 
choose between digital and true analog dis- 
plays lets you examine signals for characteris- 
tics that are not visible on digital-only displays. 


Sweep speeds of 1 psec/div, TV Line and TV 
Field triggering, an internal audio amplifier and 
AM/FM detectors, and the optional Video 
Monitor Mode all make video communications 
measurements easier. 


Bandwidth, Carrier-to-Noise, Noise Power, 
Signal Search, and FM Deviation modes 
provide additional measurement power and 
convenience. Occupied Bandwidth Mode, 
with percent settable from 1 to 99%, aids in 
broadcast and radio measurements. 


The optional internal or external tracking 
generator provides high dynamic range 
swept measurements to 1.8 GHz. 


EMC MEASUREMENT 

To help simplify your EMC measurements, the 
2712 offers an optional quasi-peak detector, 
EMI resolution bandwidth filters, and fully 
corrected E-field intensity measurements to 
assist in pre-certification and troubleshooting. 
EMC ancillary devices are available to provide 
a complete measurement solution. 
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2711 Spectrum Analyzer 


The 2711 offers a wide range of features at 
an extremely affordable price. This value 
leader is well suited for checking broadcast 
transmitter performance and communica- 
tions system operations, looking for 
unwanted RF emissions, testing two-way 
communications equipment, maintaining 
industrial security, and teaching frequency 
domain concepts in the classroom, plus a 
wide variety of other applications. 


The standard 2711 shares many of the 2712's 
valuable features, such as compact size and 
light weight (9.5 kg, about 21 Ibs.). Both instru- 
ments can also be quickly converted to rack 
operation with optional rackmount adapters. 


Frequency accuracy is 1 x 1079 and sensitivity 
is up to - 117 dBm (-70 dBmV) at З kHz RBW. 
The built-in preamp can add another 12 dB, 
up to -129 dBm (-82 dBmV). Up to 80 dB 
on-screen dynamic range helps see weak sig- 
nals, even when strong ones are present. 


True analog display capability, along with fast 
Sweep speeds and TV Line and TV Field 
triggering provide convenient demodulation of 
video carriers for making depth-of-modulation 
checks or looking at special baseband data, 
VITS, and many other signals. 


An internal audio amplifier and AM/FM 
detectors let you hear demodulated signals, 
using either the built-in speaker or headphone 
jack, for fast signal identification and trouble- 
shooting in communications applications. 


With the Video Monitor (Option 10) installed, 
you can view broadcast (AM) TV signals or 
down-converted satellite (FM) signals. 

The 2711 can also be used with a set of near- 
field probes as a handy EMC diagnostic tool. 


SELECTION GUIDE 


Capability 2712 2711 
Frequency Range 9 kHz to 9 kHz to 
sua scs GHZ 1.8 GHz 
+0.5 ppm Freq. Std NA 
ACCUTACY ee А. 
Signal Counter _ Std. — Opt. 02 | 
GPIB Interface — — | Std. Opt, 03 | 
Internal Tracking беп. Opt. 04 Opt. 04 
External Tracking беп. 0.05 —— OptO5 
RS-232C Interface 00.08 | Opt. 08 | 
(replaces GPIB) | (по charge) — &— ^ 
Video Monitor Mode | Opt 10 | ^ Opt 10 _ 
EMC Pre-certification Opt. 12 NA 
Measurements Eso m-—— 
TVSideband 0р. 15 Opt. 15 
Adapter Interface 1. 
Non-volatile Memory 124 K 28 K (124 K 
with Opt. 

Е ВИ 03 or 08). 
High Portability ^ ^ Yes _ 065. 
Both Digital and True Yes Yes 
Analog Displays —  — ss 
Dedicated Numeric Yes Yes 
LC! НИ e b РР Р 
Real-Time Clock Std. With Opt. 

2.03 or 08 
Characteristics 


The following characteristics apply to both 
the 2712 and 2711 after a 15-minute 
warm-up period, unless otherwise noted. 


FREQUENCY RELATED 
Frequency Range - 9 kHz to 1800 MHz. 


Center Frequency Accuracy - 2712: 5x107 
of CF +700 Hz; 2711: 1х10-5 of CF +5 kHz. 


Frequency Counter Accuracy (Std. 2712, 
Option 02 2711) - 2712: 5x107 of CF +10 Hz, 
+1 LSB. 2711: 1х10-5 of CF +10 Hz, +1 LSB. 
Dot Marker Frequency Accuracy*! - 

CF Accuracy +3% of span. 

Long-term Drift*! — 2712: 2 ppm/yr.; 

2711: 10 ppm/yr. 

Short-term Drift — 2712: «400 Hz maximum 
drift between correction cycles; 2711: «20 kHz 
maximum drift between correction cycles. 
Residual FM - 2712: «100 Hz p-p/20 msec at 
«20 kHz span/div; <2 kHz p-p/20 msec at 
>20 kHz span/div; 2711: <2 kHz p-p/20 msec. 


Resolution Bandwidth (-6 dB) - 2712: 

5 MHz, 300 kHz, 30 kHz, 3 kHz, 300 Hz; 2711: 
5 MHz, 300 kHz, 30 kHz, 3 kHz; 2712 with 
Option 14: Add 1 MHz, 100 kHz, 10 kHz, and 
1 kHz; 2712 with Option 12: add 1 MHz, 

120 kHz, 9 kHz, 1 kHz — 200 Hz replaces 

300 Hz filter. 


Resolution Bandwidth Shape Factor 
(60 dB/6 dB) - <7:1 for RBW <1 MHz. 


Noise Sidebands - «70 dBc at 30XRBW. 


Video Filter — Approx. 1/100 (Auto) of RBW. 
Manual Selection: 3 Hz to 300 kHz in 
1-3 sequence. 


Freq. Span/Div Range — 2712: 180 MHz to 
1 kHz. 2711: 180 MHz to 10 kHz selected in 
1-2-5 sequence or within two significant 
digits via menu. 


Span Accuracy - +3% over the center 
eight divisions. 


AMPLITUDE RELATED 
Flatness — «1.5 dB measured with 10 dB 
internal RF attenuation (preamp off). 


Vertical Display Modes — 10, 5, 
1 dB/div, Linear. 


Measurement Range - 2712: -139 (preamp 
on) to +20 dBm (-92 to +67 dBmV); 

2711: -129 (preamp оп) to +20 dBm 

(-82 to +67 dBmV). 


Display Dynamic Range — 80 dB max (limit- 
ed to 40 dB in optional 2712 Quasi-peak 
Detector mode). 


Reference Level Range — LOG Mode: —70 to 
+20 dBm (-23 to +67 dBmV), or to -90 dBm 
with preamp on. LINEAR Mode: 

8.8 uV to 280 mV. 


Reference Level Steps - LOG Mode: 1 dB or 
10 dB. LINEAR Mode: 1-2-5 sequence. 


Mixer Input Level — Automatically controlled 
by instrument for on-screen signals. Level 
selectable between —20 to -50 dBm 

(+27 to -3 dBmV). 


Display Amplitude Accuracy - 10 dB/div: 
+1.0 dB/10 dB to max. cum. error of +2 dB 
over 70 dB range; «2.0 dB/10 dB over 
70-80 dB range. 5 dB/div: «1.0 dB/10 dB to 
max. cum. error of +2 dB over 40 dB range; 
1 dB/div: 1 dB max. error over 8 dB range. 
Linear Mode: +5% of full scale. 


RF Attenuation Range — 0 to 50 dB, 
2 dB steps. 


*1 Typical but non warrented performance parameters. 
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2712 * 2711 


Sensitivity - 2712: -127 dBm (-80 dBmV) 
at 300 Hz RBW, -139 dBm (-92 dBmV) at 
300 Hz RBW with preamp on (to 600 MHz); 
2711: -117 dBm (-70 dBmV) at 3 kHz RBW, 
—129 dBm (-82 dBmV) at З kHz RBW with 
preamp on (to 600 MHz). 


SPURIOUS RESPONSE (PREAMP OFF) 
Residual Spurious Response - <—100 dBm 
referenced to input of 1st mixer. 


3rd Order IM Distortion - <—70 dBc, from 
any two on-screen signals within any 
frequency span measured with 1st mixer 
input level of «-30 dBm (+17 dBmvV). 


2nd Harmonic Distortion - «-66 dBc 
measured with 1st mixer input level of 
<—40 dBm (+7 dBmV). 


INPUT RELATED 
LO Emission - «-70 dBm with 
0 dB RF attenuation. 


RF Input — Type N connector, 50 О. 


VSWR with 10 dB or More RF 
Attenuation - 1.5:1 max. 


Maximum Safe Input — +20 dBm 

(+67 dBmV) (0.1 W) continuous peak with 
0 dB RF attenuation; 100 V DC 

(initially applied with full attenuation). 


1 dB Compression Point - >-15 dBm 
(+32 dBmV) with 0 dB RF attenuation. 


SWEEP RELATED 

Sweep Times — 1 usec to 2 sec/div in 1-2-5 
seq. (7-decade range); AUTO SWEEP mode; 
MANUAL SWEEP select. 

Sweep Time Accuracy - +10% over the 
center eight divisions. 

Trigger — Free run, internal, external, line, TV 
field, TV line, single sweep, manual scan. 
Trigger Amplitude - Internal: One division or 


more of signal. External: Min. 1.0 V peak, 
(15 Hz to 1 MHz). 


INPUT/OUTPUT CHARACTERISTICS 

External Trigger*! — BNC connector, 10 KQ 
impedance, DC coupled 0.1 из min. pulse 
width. 35 V max. 

External Video Input*! — DC coupled. 

0-50 kHz, 0-1.4 М (175 mV/div typical) signal 
input for vertical deflection of CRT beam. 
Sweep Gate Out — TTL level, HI while CRT 
beam sweeps. 


Sweep Output - +1.3 to - 1.3 V, negative- 
going ramp, proportional to the horizontal 
sweep. Source impedance <50 Q. 


Video Output — 0 to +1.6 V of video signal, 
proportional to vertical display amplitude. 
0 V is top of screen. 1 KQ impedance. 


ENVIRONMENTAL SPECIFICATIONS 
Temperature — Operating: 0° to 50°C 
(MIL-T-28800D). Nonoperating: —55? to +75°C. 
Humidity — Nonoperating: Five cycles 

(120 hours) per MIL-T-28800D, Class 5. 
Shock - Operating and Nonoperating: Three 
guillotine-type shocks of 30 g, one-half sine, 
11 ms duration each direction along each 
major axis; total of 18 shocks. 


Electromagnetic Compatibility — 

EC92 EMC Directive 89/336/EEC: 

Emissions: EN50081-I. 

Radiated Emissions, 30 MHz to 1 GHz, 
EN55022 Class B (CISPR 22 B). 

Conducted Emissions, 150 kHz to 30 MHz, 
EN55022 Class B (CISPR 22 B). 

Conducted Emissions, power line harmonics. 
0 to 2 kHz, IEC 555-213. 

Immunity: EN50082-1. 

Electrostatic Discharge, 8 kV, IEC 801-2. 
Radiated Immunity, 27 MHz to 500 MHz, 

IEC 801-3. No response above -90 dBm in a 
3 V/meter field. 

Fast Transients, capacitive clamp, 1 kV power 
leads, 500 V control leads, IEC 801-4. 

Power Line Surge, 1 kV differential mode, 

2 kV Common mode, IEC 801-5. 

Vibration — Meets MIL-T-28800E, Paragraph 
4.5.5.3.1 (modified). 

GENERAL CHARACTERISTICS 

Power Requirements — 105 W max. (1.4 A) at 
115 V, 60 Hz. Operates 48 Hz to 440 Hz, 90 to 
132 V AC, or 48 Hz to 63 Hz to 250 V AC. 
Battery power (Option 07) available. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
zs MA CUN 947 
Width. 361" M2" 
Depth 44571 175" 
Weight kg Ibs 
Net 9.5*? «21 


*! With feet, handle, and front panel cover. 
*? Nominal for basic configuration. 
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OTHER CAPABILITIES 

Markers - Single marker/delta marker; next 
right, next left peaks; next lower, next higher 
peaks; (highest) peak find; marker to center 
frequency and reference level. 


Non-volatile Memory — Lithium battery 
backup. 2712: 124 kB available; up to 108 
displays saved; 36 front-panel setups, large 
user-definable key routines, and antenna 
tables (exact number and size depends on 
NV RAM utilization). 2711: 28 kB available; 
up to 18*? displays saved and 9*? 
front-panel setups, user-definable key 
routines, and antenna tables. 


Digital Storage Display - Selectable 
acquisition modes of positive peak only, 
positive/negative peak. SAVE A, B, C and 
active D trace; up to four traces on screen; 
MAX HOLD A, B; MIN HOLD A, B, C; B, C 
MINUS A; WATERFALL display mode; digital 
storage off provides analog sweep. 


Ensemble Averaging — Provides weighted 
continuous or discrete averaging of display 
resulting in reduction of random noise. 


Internal Preamp - Preamp can be switched 
in/out of circuit (flatness degrades 

above 600 MHz, provides = 12 dB 

sensitivity improvement). 

Alternative Reference Level 

Units – dBm, dBmV, dBV, dBuV, dBuW, dBuV/m. 
User-Definable Power-on Status — 
Instrument powers up to user-definable state 
or factory default condition. 


Center Measure - Signal is centered with 

frequency and peak amplitude automatically 
read out (not a marker mode). The signal is 
counted in the 2712 or 2711 with Option 02. 


Signal Track - Drifting signal is kept at 
display center with correct frequency and 
peak amplitude displayed. 


Graticule Illumination — For CRT photography 
in analog display mode. Supports Epson FX and 
LQ Series Printers via built-in GPIB interface 
(std. 2712, 2711 Option 03), RS-232C interface 
(Option 08, 2712 and 2711). 


*! Typical but non-warranted performance parameters. 


*? Up to 108 saved displays, 36 front-panel 
setups available with Option 03 or 08. 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


2712 

Spectrum Analyzer. 

Includes: Power Cord (U.S. 115 V/60 Hz), User's 
Manual, Pocket Reference Guide, Programmers 
Manual, Front Cover, and N-to-BNC Adapter. 


2711 

Spectrum Analyzer. 

Includes: Power Cord (U.S.115 V/60 Hz), User's 
Manual, Pocket Reference Guide, Front Cover, 

and N-to-BNC Adapter. 

Opt. 02 - (2711 only) Add Internal Frequency Counter 
with Selectable 1 kHz/1 Hz Readout Resolution. 

Opt. 03 - (2711 only) GPIB Interface. Full 
Programmability, Direct Print, additional NV RAM, 
and Real-time Clock. Cannot combine with Opt. 08. 
Opt. 04 - Add Internal Tracking Generator, 100 kHz 
to 1800 MHz, 0 dBm to —48 dBm in 0.1 dB steps. 
(Not compatible with 2712 Opt. 12 or 14 — order 
External Tracking Generator Opt. 05 instead.) 

Opt. 05 — External Tracking Generator with Active 
Probe Power Jack. Not compatible with Opt. 04. 
Opt. 07 - Add 2704 Inverter/2705 Battery Pack. 
Opt. 08 - (2712 only) Replace GPIB with 

RS-232C Interface. 

Opt. 08 — (2711 only, not compatible with Opt. 03.) 
В5-232 Interface, Full Programmability, Direct 
Print, additional NV RAM, and Real-time Clock. 
Opt. 10 - Video Monitor Mode. 

Opt. 12 - (2712 only) Add Quasi-peak Detector 
(built-in). Including 200 Hz, 9 kHz, and 120 kHz 
EMC Filters; 1 kHz and 1 MHz RBW Filters. Not 
compatible with Opt. 04 or 14. Note: 200 Hz EMC 
Filter replaces standard 300 Hz RBW Filter. 

Opt. 14 - (2712 only) Add 1 kHz, 10 kHz, 100 kHz, 
and 1 MHz RBW Filters. Not compatible with 

Opt. 04 or 12. 

Opt. 15 - 1st LO output for use with Tektronix 
1405 TV Sideband Adapter Interface or 

2707 Internal Tracking Generator. 

Opt. 20 - EMC Antenna Set plus Tripod and Coax 
suitable for tests to 1 GHz (contact Tektronix sales 
engineer for more information). 

Opt. 21 - Add 2706 Stepping RF Preselector. 

Opt. 30 - Rackmount for 19 in. rack width, 

5.25 in. height. 

Opt. 33 - Travel Line Package. Including Accessory 
Pouch, Carrying Strap, Vinyl Rain Cover. 

Opt. 34 — Portable-to-Rackmount Adapter for 

19 in. rack width, 7 in. height. 


INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 - Universal Euro 220 V, 50 Hz. 


Opt. A2 — United Kingdom 240 V, 50 Hz. 
Opt. A3 - Australian 240 V, 50 Hz. 
Opt. А4 – North American 240 V, 60 Hz. 


Opt. A5 - Switzerland 220 V, 50 Hz. 
See Customer Information Section for 
additional description. 


MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. R3 — Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 


SOFTWARE - See page 181 for additional information. 


271x PC Utility Software — Order S26UT10. 


EMI Commercial Test Software — Order S26EMI2. 


EMI Ancillary Devices — See page 232. 


ADDITIONAL ACCESSORIES 
Also see page 500. 


PROBES 

Active - All require 1103 Power Supply. 4 GHz, 
0.4 pF/100 Ко, 1 m. Order P6217. 750 MHz, 

2 pF/1 MQ, 1.5 m. Order P6205. 

TEKPROBE? Power Supply. Order 1103. 

CART - K212 Instrument Cart. 

Power Splitter - 75 9/50 О BNC Output, 

50 Q BNC Input. Order 067-1232-00. 


CABLES, PADS, AND ADAPTERS 

50 О Coaxial Cable - 

BNC to BNC, 5.5 in. Order 012-0214-00. 

BNC to BNC, 18 in. Order 012-0076-00. 

BNC to BNC, 42 in. Order 012-0057-01. 

GPIB Cables - 

0.5 m. Order 012-1282-00. 

1 m. Order 012-0991-01. 

2 m. Order 012-0991-00. 

RS-232 Modem Cables - 

9-Pin Female to 25-Pin Male. Order 012-1241-00. 
9-Pin Female to 9-Pin Female. Order 012-1379-00. 
75 Q to 50 О Minimum Loss Adapter - 

With DC block, 5.7 dB loss. Order 011-0112-00. 
75 О BNE to 50 О Type М Minimum Loss 
Attenuator - Order 131-4199-00. 


75 О to 50 © Matching Attenuator — 
With 11.25 dB conversion factor from dBm 
to dBV with DC block. Order 011-0118-00. 


BNC Female to "F" Male Adapter - 
Order 103-0158-00. 


"Н" Female to BNC Male Adapter - 
Order 103-0058-00. 


75 Q to 50 Q Matching Transformer - 
0.5 dB loss. 50 kHz to 300 MHz. Order 120-1883-00. 
5 MHz to 1 GHz. Order 120-1884-00. 


GPIB CARDS 
PC-GPIB Card — ІВМ PC, AT, and compatibles. 
Order S3FG210. 


AT-GPIB Card - ІВМ AT Bus (High-speed Card). 
Order S3FG220. 


MC-GPIB Card - ІВМ PS/2 with Microchannel Bus. 


User's Manual — 
2712. Order 070-8137-00. 
2711. Order 070-5800-00. 


Service Manual - 
2712. Order 070-8130-01. 
2711. Order 070-8130-01. 


Front Panel Cover - Order 200-2520-00. 
Transit Case - Order 016-0792-02. 

Soft Side Case — Order 016-1158-01. 
Rain Cover — Order 200-2500-00. 


Accessory Pouch — Mounts on top. 
Order 016-0677-03. 


Carrying Strap - Order 346-0199-00. 


Viewing Hoods — 
Binocular. Order 016-0566-00. 


CRT Filter — Smoke Gray. Order 337-2775-02. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


LA See Tektronix on the World Wide Web: 
NUM 


http://www.tek.com 


GPIB 2712, 2711 Option 03 comply with IEEE 
Standard 488.1-1987, and with Tektronix 


IEEE- 
"e Standard Codes and Formats. 


i ВО т 


eceosmewsawareceyoms registered facilities. 
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TV Sideband Adapter 


1405 


gw 
X Features 


1405 
e Facilitates In-service or Out-of-Service 
Testing of Transmitter 


e Measure Transmitter Frequency Response 
to Within +0.2 dB 


e Video Circuits Can Be Swept 


e Check Aural FM Deviation with Built-in 
Bessel Null Technique 


e Flexible Marker System Will Accept 
Standard Crystals 


e UL Listed 1244, CSA Bulletin in 556B 

e Frequency Range to 1 GHz 

* Output Amplitude 0 to 100 IRE 

* APL 0 to 100 in 10 IRE Steps 

* Compatible with 525/60 or 625/50 Systems 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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« ISO 9001 Tektronix measurement products 


are manufactured in ISO 
Bises mew renew registered facilities. 
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1405 TV Sideband Adapter 


The 1405 Sideband Adapter works with 
271X Series Spectrum Analyzers to analyze 
the sideband and in-band response of a 
television transmitter. It generates a 
composite video signal, the "picture" portion 
of which is a constant amplitude sinusoidal 
signal that sweeps continuously and 
periodically between 0 and 15 MHz. This 
signal is applied as modulation to a 
modulator or transmitter. 


en eran 


AMPLITUDE МЕ 


я оон 00! m АДМІН ТОГО 


The output is displayed on the spectrum 
analyzer and appears as a response curve, 
typically to within «0.2 dB, of the transmitter 
being tested. 


The 1405/Spectrum Analyzer combination 
displays frequency characteristics of RF and 
IF circuits with frequencies to 1 GHz. Video 
circuits can also be analyzed. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


1405 
TV Sideband Adapter 525/60 Markers. 


Includes: Instruction Manual (070-2078-00). 
Opt. 01 - TV Sideband Adapter (625/50 Markers). 
Opt. 03 - Dial Readout for 271X Series 

Spectrum Analyzers. 


INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 - Universal Euro 220 V, 50 Hz. 


Opt. A2 - United Kingdom 240 У, 50 Hz. 
Opt. АЗ — Australian 240 V, 50 Hz. 
Opt. A4 - North American 240 V, 60 Hz. 


Opt. A5 - Switzerland 220 V, 50 Hz. 
See Customer Information Section for 
additional description. 
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MEASUREMENT SERVICE OPTIONS 

Opt. ВЗ - Repair warranty extended to cover 
three years 

Opt. R5 - Repair warranty extended to cover 
five years. 

Rackmount Conversion Kit — Standard 19 in. 
Rack. Order 016-0489-00. 


Tracking Generators 


2707 • 2711/2712 Opt. 04 • 2711/2712/2715 Opt. 05 


ЕЎ UR 
laf Features 


2707, 2711/2712 OPT. 04 AND 2711/2712/ 


2715 OPT. 05 

* 2707 External Tracking Generator 
(271X Opt. 05) for 2711 and 2712 (Must 
be Used for Tracking Generator Capability 
with 2712 Opt. 12 or 14) and 2714/2715 


• Internal Tracking Generator for 2711 and 
2712 (Opt. 04) 


* Swept Measurements 100 kHz to 1.8 GHz 


* Output from -48 dBm to 0 dBm 
(-1.2 dBmV to 46.8 dBmV) in 0.1 dB Steps 


* Easy to Operate 
* Frequency Offset Capability 


Applications 


* CATV - Check Filters, Amplifiers and Cables 


* EMI - Site Attenuation Tests, Filter Design, 
and Isolation Checks 


* Broadcast - Check Traps and Filters 


* Communications Radio Maintenance - Tune 
Duplexers, Check Antennas 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
у M http://www.tek.com 
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are manufactured in ISO 
Scomnmmmananam registered facilities. 


Internal and External 
Tracking Generators 


Characterize filters, check duplexers or cables, 
make frequency response, SWR measure- 
ments (with a return-loss bridge), EMI site 
attenuation tests — all this and much more. 
The 2707, 2711/2712 Option 04 (internal) and 
2711/2712/2715 Opt. 5 (external) tracking 
generator systems provide swept measure- 
ments from 100 Hz to 1.8 GHz and at least 
100 dB dynamic range to see filter, ultimate 
rejection, or circuit isolation characteristics. 


Characteristics 
(with 271X Series) 


2711/2712 Option 04 Internal Tracking 
Generator. 2707 External Tracking Generator 
(271X Option 05*!). 

Frequency Range — 100 kHz to 1.8 GHz. 
Tracking Adjust - Accommodates delay 
devices (long coaxial cables, etc.). 


Output Range — 0 dBm to —48 dBm; 
Option 01: –1.2 dBmV to 46.8 dBmV. 


Output Setting Resolution — 0.1 dB. 
Manual Level Adjust - Continuous between 
attenuator steps. 

VSWR - <2:1 or better with Output Level 
«-8 dBm. 


Tracking Generator Flatness — +1 dB from 
100 kHz to 1.0 GHz and «1.5 dB to 1.8 GHz. 


User Corrected Flatness (B, C minus A) - 
Typically «0.2 dB. 


Dynamic Range (System) - >100 dB typical. 


Spurious Responses (harmonically 
related) - «—20 dBc at 2100 kHz. 


Spurious Responses (non-harmonically 
related) — «—30 dBc at 2100 kHz. 
Request External Tracking Generator Data 
Sheet or Internal Tracking Generator Data 
Sheet for full characteristics. 


*1 Option 15, 1st LO output, must be installed in 
271X Spectrum Analyzers to be used with the 
2707. See compatibility kits below. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


2107 

External Tracking Generator. 

MEASUREMENT SERVICE OPTIONS 

Opt. СЗ - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. R3 - Repair warranty extended to cover 
three years. 


Opt. R5 — Repair warranty extended to cover 
five years. 


2711/2712/2715 OPTION 05 

External Tracking Generator. 

Includes: Power Cord, 50 € SMA Cable, Type N 
Male-to-BNC Female Adapter, 15-Pin Male-to-15- 
Pin Male High Density D-sub Cable Assembly. 
Mounting Bracket with Mounting Hardware, Trim 
Strips, Instruction Manual. 


Opt. 01 - 75 © output. 

2711/2712 Option 04 Internal Tracking Generator. 
See page 177 for more information. 

2707 COMPATIBILITY KITS 

2711, 2712, and 2715 with Opt. 15 

(ist LO output) Installed. Order 040-1406-00. 
2711, 2712, and 2715 without Opt. 15 Installed. 
Order 040-1407-00. 


2711, 2712 and 2715 1st LO Output. 
Order 040-1408-00. 
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Inverter/Battery Pack 


2704 * 2705 


Е 
x Features 


2704/2705 
* Easy Connection to Tektronix 271X Family 
Spectrum Analyzers 


* 115 W of AC Power 


* Continuous Power Using Sequential Battery 
Packs 


* Lightweight Single Package for Easy One- 
handed Carrying 


* Automatic Charging of Two Battery Packs 
Simultaneously 


* Auxiliary 18 V DC LNB Power 
* Low Battery Warning 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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2704/2705 


2704 Inverter/ 

2705 Battery Pack 

The 2704 Inverter and 2705 Battery Pack can 
provide for operation of 271X spectrum 
analyzers in locations where AC power is not 
available. These units mount directly on the 


spectrum analyzer to form a portable package. 


Several 2705s can be used to provide an 
uninterruptible power source for the spectrum 
analyzer or other equipment. The 2704 
includes a battery charger, and provides an 


auxiliary 18 volt output. The 2704 also accepts 


12 volt input from other sources, such as car 
batteries. These units are described in more 
detail in the Inverter/Battery Pack Data Sheet. 


Characteristics 


2704 INVERTER 

DC Input (main and auxiliary) — 

11.25 V DC to 15 V DC. 

Output Voltage — 115 V AC RMS +10%. 
Output Frequency - 60 Hz +5%. 

Output Waveform - Quasi-sinusoid. 

Output Power — 115 W maximum continuous. 
Battery Charger — AC input voltage 

(90 V AC to 250 V AC, 50/60 Hz). AC power 
consumption 70 W typical. 

Auxiliary Output for LNB Voltage – 18 V DC 
+10%. Ripple, 200 mV typical. Maximum 
output current 1 A (current limited). 

2705 BATTERY PACK 

Type — Sealed lead-acid. 

Minimum Operating Time — 50 min at 10°C 
to 40°C, 45 minutes at 0°C to 10°C. 
Charging Time (using 2704) — Eight hours 
typical for one battery pack, 12 hours for 
two battery packs, fully discharged state, 
0°C to 40°C. 


Cycle Life - 2125 charge/discharge cycles 
to 100%. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


2704 

Inverter. 

Includes: Power Cord (U.S. 115 V, 60 Hz), 
Operator’s Manual, Analyzer Mounting Plate. 
Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 


2705 

Battery Pack. 

1.5 Meter DC Power Cord — 

2704 Inverter-to-Automotive Cigarette Lighter 
Plug. Ordering 118-8549-00. 

1.5 Meter DC Power Cord — 2704 
Inverter-to-Alligator Clips. Ordering 118-8550-00. 
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INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 — Universal Euro 220 V, 50 Hz. 
Opt. A2 - United Kingdom 240 V, 50 Hz. 
Opt. АЗ — Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 


Opt. A5 — Switzerland 220 V, 50 Hz. 
See Customer Information Section for 
additional description. 


Spectrum Analyzer Software 


S26UT10 


т 
} Features 


* Performs Automated Spectrum Analysis 


on PC-compatible Controllers 


* Measurement Data may be Stored to Disk, 
or Included as Part of a Report or Document 


S26UT10 271X/PC UTILITY SOFTWARE 
Tektronix' 271X/PC Utility Software is 
designed to extend the storage capabilities as 
well as automate some of the more common 
functions of the 271X Spectrum Analyzers. 
These include waveform acquisition, graphing, 
documentation, storing to disk, comparing, 
subtracting, recalling from disk, and sending 
to the analyzer. Both single traces and groups 
of related traces can be manipulated. 


The software provides utility routines for oper- 
ations such as TALK/LISTEN (sending com- 
mands and receiving responses), selecting the 
color of waveform graphs and annotation, and 
specifying the drive or path under which 
waveforms and other files will be stored. 


The software includes an application catego- 
ry which can be supplemented with user- 
specific applications. This category contains 
a waterfall application, an occupied band- 
width measurement application, and an 
application to save, recall, and transfer User- 
defined Programs to other 271X analyzers 
equipped with a communications port. 


The measurement category contains a pro- 
gram to measure harmonic distortion and a 
program to check swept frequency response. 
The latter uses the optional, fully program- 
mable 271X tracking generator to measure 
peak-to-valley response within a specified 
frequency range. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


$26UT10 
2710 Series PC Utility Software. 
Includes: Software on 5.25 in. and 3.5 in. diskettes. 


Opt. 09 — Source Code. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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Network Analyzers 


For Production Test 


CONTENTS 


Network analyzers can be used to characterize a variety of devices, from components and 
materials to circuits, equipment, and systems. They can be used effectively even when 
individual components or test points cannot be accessed. Network analyzers measure the 
transmission and reflection characteristics of linear circuit networks by applying a sine 
wave to the input of the device-under-test (DUT) and measuring the resultant signals at the 
output. The most accurate way to analyze linear circuit networks is to measure the 
amplitude and phase versus frequency of circuit network transmission and reflection 
characteristics at various frequencies. Knowing these relationships provides the 


information required to characterize the behavior of linear networks quickly, accurately, 


and completely over a broad frequency range. 


NETWORK ANALYZER MEASUREMENTS 
Figure 1 shows the effect of an incident wave 
(input signal) applied to a device-under-test. 
The incident wave can be divided into two parts: 
Reflection waves that return to the source with- 
out passing through the DUT and transmission 
waves that pass through the DUT. 


Incident 
wave 


Transmission 
wave 


Refection wave 


The reflection characteristic can be obtained by 

dividing the reflection wave by the incident wave: 

Reflection Characteristic = Reflection Wave 

Incident Wave 

The following items can be measured from 

this calculation: 

* Return loss 

* SWR 

e impedance (В + qx, б + qB)*! 

e S parameter (S11, $22)*! 

The transmission characteristic can be 

obtained by dividing the transmission wave 

by the incident wave: 

Transmission _ Transmission Wave 

Characteristic ^ Incident Wave 

The following items can be measured from 

this calculation: 

* Amplitude 

Phase *! 

Group delay time*! 

S parameter (S11, 522)"! 

AH SERIES IMPROVEMENTS 

*Display can be set to any color. (256 colors). 

*BASIC programming memory capacity 
expandable (1 MB) 

Save register capacity expandable (2 MB) 

*Faster BASIC processing speed 


182:+*Network Analyzers 


*CDMA IF filter analysis function 
*Calibration for 3-port devices 


CDMA IF FILTER ANALYSIS FUNCTION 

The H series network analyzers can now 
accurately and efficiently measure the SAW 
filter characteristics of the CDMA system. 


1. Gate Function 

This removes the effects of multiple reflec- 
tions in the SAW device for measuring the 
characteristics of the SAW waves alone. 


2. Phase Linearity 

This implements real-time analysis of phase 
linearity. For instance, changes in phase lin- 
earity by gate on/off can be analyzed simul- 
taneously on a multiple-window display. 


3. Time Domain Analysis (option) 

The propagation characteristics of the SAW 
device can be analyzed on the time axis. The 
time and frequency axes can be displayed 
simultaneously also. 


TWO TYPES OF NETWORK ANALYZERS 

There are two general types of network ana- 
lyzers: Scalar network analyzers and vector 
network analyzers. A scalar network analyzer 
is a low-priced network analyzer, but it only 
provides partial network characterization. 
Basically, a scalar network analyzer only mea- 
sures the amplitude components of transmis- 
sion and reflection. 

A vector network analyzer measures the 

phase and group delay times in addition to the 
amplitude components of transmission and 
reflection. This provides complete, accurate 
characterization of linear circuit networks. 

To provide accurate network analysis, 

the following performance is required: 

e High accuracy, high resolution 

* High throughput 

* Flexible application to various systems 

e Abundant functions 


Easy operation 
*! Cannot be measured by a scalar network analyzer. 


Network Analyzers 
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E 
> Features 


R3765AH, R3767AH 
• 40 MHz to 3.8 GHz Measurement 
Frequency Range (R3765) 


• 40 MHz to 8.0 GHz Measurement 
Frequency Range (R3767) 


* Three Models Available: 
— Type A Basic Model 
- Type B with Built-in SWR Bridge 
- Type C with Built-in S-Parameter Test Set 


* High Sweep Speed 
— 0.10 ms/point with normalized calibration 
— 0.20 ms/point with two-port full calibration 


Applications 


* High-speed Automated Test 

• RF and Wireless Communications 
• Satellite Broadcasting Equipment 
* Component Test 

* Manufacturing Test 

* Test Program Development 


В M— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
| http://www.tek.com 


сє 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 


Product(s) complies with IEEE Standard 
IB 488.1-1987, and with Tektronix Standard 


IEEE-488 
Codes and Formats. 


Advantest Network analyzers provide high throughput for production test applications. 


R3765AH/R3767AH 
Network Analyzers 


The R3765AH/R3767AH Network Analyzers 
feature unprecedented measurement speed 
and productivity enhancements. The R3765 
analyzer covers the frequency range from 
40 MHz to 3.8 GHz; the R3767 extends the 
upper frequency limit to 8 GHz. These ana- 
lyzers are designed specifically for testing 
components in the rapidly expanding field of 
RF and wireless communications (cellular 
phones, pagers, cordless phones, etc.). 


HIGH THROUGHPUT WITH 

RELIABLE MEASUREMENT 

The R3765AH/R3767AH Provide high 
throughput and highly reliable measurement. 
They achieve high-speed measurement 

(0.1 ms/point at 10 kHz RBW), wide dynamic 
range measurement (100 dB), two device 
simultaneous measurement with 4-channel 
8-trace function, and other useful functions. 
Besides a conventional frequency sweep 
function, several new concepts have been 
added. First, a program sweep function 
allows the user to freely change resolution 
bandwidth or output level at any point during 
the sweep. Second, a high-speed level sweep 
uses a new semiconductor switch at the out- 
put section and is ideal for drive level perfor- 
mance testing of quartz oscillators. 


STANDALONE MEASUREMENT FEATURES 

The R3765AH/R3767AH are designed for 
standalone benchtop use and high-speed 
ATE system applications. They feature a TFT 
(thin film transistor) color liquid crystal dis- 
play for measurement results. This flat-panel 
display enhances visibility and operability 
which are important for interpreting and ana- 
lyzing the results of measurements (such as 
data comparison and pattern recognition). 


On-screen menus and soft keys provide 
access to a wide variety of routines for both 
transmission and reflection measurements. 
These include displays of magnitude, phase, 
group delay, SWR, Smith Charts, or combi- 
nations of these. 


BUILT-IN CONTROLLER FUNCTION 

The R3765AH/R3767AH have a built-in 
BASIC controller function for configuration of 
a high-speed ATE system without using an 
external controller. A 3.5 in. MS-DOS com- 
patible 1.44 MB floppy disk drive is also 
standard. This allows programs to be written 
on a PC-compatible controller and easily 
ported to the network analyzer. 
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POWERFUL 4-CHANNEL/8-TRACE FUNCTION 
WITH SIMULTANEOUS DISPLAY 

The R3765AH/R3767AH provide 4-channel/ 
8-trace function with simultaneous display 
capability. For example, when a 3-port test 
adapter is connected to the R3765AH/R3767AH, 
simultaneous and real-time measurement of 
Tx/Rx characteristics of the duplexer is pos- 
sible. Channels 1 and 3 measure four S-para- 
meters of Tx and channels 2 and 4 measure 
those of Rx at the same time with a through- 
put of approximately 250 ms (with 201 
points and 2-port full calibration). In addi- 
tion, limit lines and multi-marker functions 
can be used for each of the four screens. 


HIGH THROUGHPUT AND HIGH RELIABILITY 
Total throughput is one of the most impor- 
tant characteristics of an electronic compo- 
nent measurement system. Among many 
factors, sweep rate has the greatest influence 
on total throughput. The R3765AH/R3767AH 
achieve a 0.1 ms/point sweep rate (at 10 kHz 
RBW). The R3765AH/R37674H realizes the 
highest throughput in its class. 


100 DB DYNAMIC RANGE FOR FILTER TEST 
For spurious checks in stop band, measurement 
with a wide dynamic range is crucial. The 
R3765AH/R3767AH realize 100 dB dynamic 
range with 10 Hz resolution bandwidth, making 
it suitable for testing of high-attenuation devices 
used in base stations or portable phones. 


PROGRAMMED SWEEP REALIZES 
HIGH-SPEED AND HIGH-RESOLUTION 
MEASUREMENTS 

The R3765AH/R3767AH have a programmed 
sweep function which makes it possible to 
vary output power and resolution bandwidth 
(RBW) during a sweep. In evaluation of filter 
characteristics, for example, measurement 
with high speed, high accuracy, and high 
reproducibility can be realized by varying 
resolution bandwidth and output power with- 
in the pass band or stop band. 


LIMIT LINE FUNCTION FOR 

ADJUSTMENT AND TEST 

The limit line function performs PASS/FAIL 
tests based on the judgement value set by 
the limit line editor. It then displays the test 
result. In addition, the color of the limit lines 
and waveform data can be specified for each 
judgement area, allowing the user to make 
PASS/FAIL decisions at a glance. In POLAR 
and Smith chart measurement, the ability to 
make limits judgements both for amplitude 
and phase allows amplitude/phase adjust- 
ment for specified frequency ranges with 
automatic test result. 


Characteristics 


MEASUREMENT FUNCTIONS 
Sweep Channel - 2 channels (CH 1 and СН 2). 


Display Channel - 4 channels (CH 1, CH 2, 
CH 3, CH 4). 


Display Parameters — 

Type A: A/R, B/R. 

Type B: Transmission, Reflection, 
Transmission and Reflection. 

Type C: S11, S21, S22, S12, S21 and S11, 
$12 and $22. 


Format - Rectangular Coordinates: Log/lin- 
ear amplitude, phase, and group delay, or 
real part + imaginary part of complex para- 
meter |Z|, В, X (at measurement with imped- 
ance conversion), |Y|, G, B (at measurement 
with admittance conversion). 
Smith Chart: 
Marker reading: Log/linear amplitude, 
phase, real + imaginary part, В +pniX, б + 


hid. 
Polar Coordinates: 

Marker reading: Log/linear amplitude, 

phase, real + imaginary part. 


RECEIVER CHARACTERISTICS 
Resolution Bandwidth — 10 kHz to 10 Hz 
(in 1 or 3 steps). 


Amplitude Characteristics — 

Amplitude Resolution: 0.001 dB. 
Frequency Characteristics (-10 dBm, 
25°C +5°C): 1.0 dBm. 

Dynamic Accuracy (with respect to -20 dB 
below maximum input level of test port): 
0 to -10 dB: 

40 MHz «f « 3.8 GHz: «0.3 dB. 

3.8 GHz < f « 8.0 GHz: «0.8 dB. 

—10 to —20 dB: 

40 MHz «f « 3.8 GHz: «0.05 dB. 

3.8 GHz < f < 8.0 GHz: «0.2 dB. 

-20 to —50 dB: «0.05 dB. 

—50 to —60 dB: «0.15 dB. 

—60 to —70 dB: «0.15 dB. 

—70 to -80 dB: «0.40 dB. 

—80 to —90 dB: «1.00 dB. 

Phase Characteristics — 

Measurement Range: «180? (display of 
+180° or more is possible with display 
extension function). 

Phase Resolution: 0.01°. 

Frequency Characteristics (-10 dBm, 
25°C +5°C): +5°. 

Dynamic Accuracy (with respect to -20 dB 
below maximum input level of test port): 
0 to -10 dB: +5.0°. 

—10 to —20 dB: 

40 MHz «f < 3.8 GHz: +0.3°. 

3.8 GHz < f < 8.0 GHz: +0.8°. 
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—20 to -50 dB: +0.3°. 

—50 to -60 dB: 

40 MHz <f = 3.8 GHz: +0.4°. 
3.8 GHz « f « 8.0 GHz: +0.8°. 
—60 to —70 dB: +1.5°. 

—70 to —80 dB: «4.0. 

—80 to —90 dB: +8.0°. 


Group Delay Time Characteristics — 
Range: Calculated by the following expression: 
(phase) 


360 x aperture frequency (Hz) 
Measurement Range: 1 ps to 250 s. 
Group Delay Time Resolution: 1 ps. 
Aperture Frequency: Can be set to A x 2% to 
A x 10095 for frequency span, with resolution 
of A x 2%: 


A- 


(100) 
measurement points — 1 


Accuracy: 
(phase accuracy) 


360 x aperture frequency (Hz) 


SIGNAL SOURCE CHARACTERISTICS 
Measurement Frequency — 
Range: 

R3765: 40 MHz to 3.8 GHz. 

R3767: 40 MHz to 8.0 GHz. 
Set Resolution: 1 Hz. 
Measurement Resolution: «0.005 ppm. 
Accuracy: +20 ppm (25°C «5?C). 


Output Level - 

40 MHz to 3.8 GHz: 

Range: 

Type А: +17 АВМ to -8 dBm. 
Type B: +7 dBm to - 18 dBm. 
Type С: +10 dBm to -15 dBm. 

Resolution: 0.01 dB. 

Linearity (25°C +5°C): 

Type A (with respect to +7 dBm): 
+12 dBM to -3 dBm: +0.4 dB. 
+17 dBM to -8 dBm: +0.7 dB. 

Type B (with respect to -3 dBm): 
+2 ВМ to -13 dBm: «0.4 dB. 
+7 dBM to —18 dBm: «0.7 dB. 

Type C (with respect to 0 dBm): 
+5 ВМ to -10 dBm: «0.4 dB. 
+10 dBM to -15 dBm: «0.7 dB. 

Flatness (Type C at test port, 25?C «5?C): 

20 dBp-p. 

3.8 GHz to 8 GHz (R3767): 

Type A: -3 dBm or more. 
Type B: -16 dBm or more. 
Type С: -13 dBm or more. 


Output Impedance - 50 о. 


Signal Purity (at maximum output) – 
Harmonic distortion (40 MHz to 3.8 GHz): 
x20 dBc. 
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Non-harmonic spurious (40 MHz to 3.8 GHz): 


x25 dBc. 
Phase noise (10 kHz offset, 1 Hz BW): 
«-85 dBc to 20 log (F/40 MHz). 


SWEEP FUNCTION 
Sweep Parameter — Frequency, signal level. 


Maximum Sweep Range - 
Frequency: 
R3765: 40 MHz to 3.8 GHz. 
R3767: 40 MHz to 8.0 GHz. 
Signal Level: 
Type A: +17 dBm to 8 dBm. 
Type B: +7 dBm to –18 dBm. 
Type C: +10 dBm to - 15 dBm. 


Sweep Type (minimum sweep time differs 
according to measurement format, type 

of error correction, sweep width per point, 
number of measurement points, and 

IF bandwidth) — 

Normalized Calibration: 0.15 ms/point. 
2-port Full Calibration: 0.25 ms/point. 


Measurement Point — 3, 6, 11, 21, 51, 101, 
201, 301, 401, 601, 801, 1201 points. 


Sweep Trigger — Continuous, hold, 
single, external. 


Sweep Mode - 

Dual Sweep: Sweeps two channel (CH 1 and 
CH 2) with the same frequency range. 
Alternate Sweeps two channels (CH 1 and 
CH 2) with different sweep types and 
frequency ranges. 


TEST PORT CHARACTERISTICS 
Test Port Load Matching (25°C +5°C) - 
0 MHz to 2.6 GHz: 18 dB. 
2.6 GHz to 3.8 GHz: 16 dB. 
3.8 GHz to 8.0 GHz (R3767): 14 dB. 
Directivity (25°C +5°C) - 
40 MHz to 2.6 GHz: 40 dB. 
2.6 GHz to 3.8 GHz: 26 dB. 
3.8 GHz to 8.0 GHz (R3767): 22 dB. 
Crosstalk (25°C +5°C) - 
R3765: 
Types A and B: 90 dB. 
Type C: 
40 MHz to 2.6 GHz: 90 dB. 
2.6 GHz to 3.8 GHz: 85 dB. 
R3767: 
Types A and B: 
40 MHz to 3.8 GHz: 90 dB. 
3.8 GHz to 5.0 GHz: 80 dB. 
5.0 GHz to 8.0 GHz: 70 dB. 
Type C: 
40 MHz to 2.6 GHz: 90 dB. 
2.6 GHz to 3.8 GHz: 85 dB. 
3.8 GHz to 5.0 GHz: 70 dB. 
5.0 GHz to 8.0 GHz: 60 dB. 


Connector — Type М female, 50 Q. 


Noise Level (with respect to -20dB below 
maximum input level of test board) — 

3 kHz bandwidth: —90 dB. 

10 kHz bandwidth: —100 dB. 


Maximum Input Level — 

Types A and B: 0 dBm. 

Type C: 
40 MHz to 3.8 GHz: +15 dBm. 
3.8 GHz to 8 GHz: +12 dBm. 


Input Damage Level - +21 dBm +30 V DC. 


Maximum Port Bias - +30 V DC, «0.5 V 
(Type C only). 


ERROR CORRECT FUNCTION 

Normalized — Corrects for frequency 
response errors (amplitude, phase) during 
transmission and reflection measurement. 


1-Port Compensation — Corrects for errors 
due to directivity, frequency response, and 
source matching during reflection 
measurements. (Short/open/load calibration 
tools required.) 


Data Averaging — Average data (vector 
value) for each sweep. Averaging factor can 
be set from 2 to 999. 


Data Smoothing — Obtains moving average 
between adjacent measurement points. 


Electrical Length Correction - Adds mea- 
sured phase and group delay time and equiv- 
alent electrical length or delay time. 


Phase Offset Correction - Adds measured 
phase and a constant phase offset. 


Correction by Frequency 

Interpolation — Calculates error coefficient in 
frequency interpolation mode calibration 
even when requency and number of horizon- 
tal axis points are changed. Changes in fre- 
quency range (start/stop) are applied for the 
frequency range at initial calibration. 


DISPLAY 
Display Type — 7.8-inch TFT color LCD. 


Resolution — 640 x 480 dots. 


Display Mode - Log/linear Cartesian coordi- 
nate, polar coordinate, Smith chart (imped- 
ance/admittance display). 

Display Format — 

Single-channel. 

2 channels (overlapped display, 

separated display). 

4 channels (separated display). 


Measurement Condition 
Display — Start/stop, center/span, scale/DIV, 
reference level, marker value, soft key func- 
tions, warning messages. 


Reference Line Position — Top (100%) to 
bottom (096) of vertical axis memory. 


Auto Scale — Sets reference value and scale 
so measured trace can be displayed in 
optimum form. 

Brightness; Back-light can be turned 

ON or OFF. 


MARKER FUNCTION 

Marker Display — Marker reading can be 
converted into a display value in correspond- 
ing to each measurement format. 


Multi Marker — 10 markers can be set 
independently for each channel. 


Delta Marker — Each of 10 delta markers 
can be specified as the reference marker 
and the delta value between markers can 
be measured. 


Marker Couple - Markers of each channel 
can be set in coupled or independent manner. 


Analysis of Specified Region — Marker 
search for section specified with A marker 
can be performed. 


MRK Search — MAX search, MIN search, and 
NEXT search. 


Marker Tracking - Search operation for each 
sweep. 


Target Search — Calculates bandwidth, 
center frequency, and Q for —X dB point. 
Frequency for phase 0? and frequency width 
of +X°Can be searched for. 


MRK -> — MRK -> reference value, MRK —> 
START, MRK — STOP, MRK — CENTER. 


INPUT/OUTPUT 

External Display - 15-Pin D-SUB connector 
(VGA). 

GPIB — Conforms to IEEE 488 standard. 
Parallel 1/0 — TTL level, 8-Bit output 

(2 ports), 4-Bit input and output (2 ports). 
Serial 1/0 — Conforms to RS-232 standard. 
Keyboard Jack — Compatible with IBM PC-AT. 


External Reference Frequency Input - 
Input Frequency Range: 1, 2, 5, and 10 MHz 
+10 ppm. 

Level: »0 dBm. 

Impedance: 50 Q. 


PROGRAMMING FUNCTIONS 

BASIC Controller Function - Built-in con- 
troller function can control internal measure- 
ment functions as well as other instruments 
equipped with a GPIB interface. 

Built-in Functions — High-speed analysis of 
measurement data using built-in functions. 
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Floppy Disk Drive (FDD) - MS-DOS 
compatible, 3.5-in., 720 K (DD), 
1.2 MB (HD), or 1.44 MB (HD). 


ENVIRONMENTAL 
Temperature — 
Operating: 
РОО in use: +5°C to +40°C. 
FDD not in use: 0°C to +50°C. 
Storage: —20?C to +60°C. 


Relative Humidity (without 
condensation) — 
FDD in use: 85% or less. 
FDD not in use: 80% or less. 


POWER 
Line Voltage — 100 to 120 V AC, 220 to 
240 V AC. Automatic switching between 
ranges. 


Line Frequency - 48 to 66 Hz. 
Power Consumption — 300 VA or less. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height ^ sss 220 ses 87 .. 
Width — 424 16.7 
Deph ^ sss 400 ао 15.7. 
Weight kg Ibs. 

16 35.3 


R3962A/B S-Parameter Test Set 


R3963A/B, R3964A/B DUPLEXER 

TEST SET/ADAPTER 

The R3962A/B S-Parameter Test Set and 
R3963A/B Duplexer Test Set/Adapter connect 
to the R3765AH/R3767AH Network Analyzers 
to measure transmission/reflection character- 
istics. The R396X Series test sets, when used 
in conjunction with the R3765AH/R3767AH 
Network Analyzers, makes it possible to 
switch measurement terminals on the net- 
work analyzer automatically without recon- 
necting the ports. 


The R396X Series test sets come with two 
different models to accommodate diverse 
measurement device configurations (such as 
test configuration specialized for duplexers 
and for 3-port devices). Each model comes 
with types A and B allowing a total of 4 types 
of units to be arranged. 


Type A is a desktop type incorporating a net- 
work analyzer suitable for standalone use 
(such as the R3765AH/R3767AH). Type B is 
a compact, lightweight model which can be 
separated from the network analyzer and 
used near the device-under-test. 


R396X TEST SET CHARACTERISTICS 
Frequency Range — 40 MHz to 8 GHz. 


Directivity (25°C +5°C) - 
R3962A/B: 
40 MHz to 2.6 GHz: 30 dB. 
2.6 GHz to 3.8 GHz: 26 dB. 
3.8 GHz to 8 GHz: 22 dB. 
R3963A/B: 
ANT PORT: 
40 MHz to 2.6 GHz: 30 dB typical. 
2.6 GHz to 3.8 GHz: 29 dB typical. 
3.8 GHz to 8 GHz: 25 dB typical. 
TEST PORTI, 2: 
40 MHz to 2.6 GHz: 15 dB typical. 
2.6 GHz to 3.8 GHz: 20 dB typical. 
3.8 GHz to 8 GHz: 8 dB typical. 


Test Port Load Match (25°C +5 C) - 
R3962A/B: 
40 MHz to 2.6 GHz: 30 dB. 
2.6 GHz to 3.8 GHz: 26 dB. 
3.8 GHz to 8 GHz: 22 dB. 
R3963A/B: 
ANT PORT: 
40 MHz to 2.6 GHz: 25 dB typical. 
2.6 GHz to 3.8 GHz: 20 dB typical. 
3.8 GHz to 8 GHz: 14 dB typical. 
TEST PORT1, 2: 
40 MHz to 2.6 GHz: 18 dB typical. 
2.6 GHz to 3.8 GHz: 20 dB typical. 
3.8 GHz to 8 GHz: 14 dB typical. 
Dimensions — 
Type A: 80 mm high, 250 mm wide, 
400 mm deep. 
Type B: 80 mm high, 250 mm wide, 
165 mm deep. 


Weight — 5 kg or less. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


R3765AH 
40 MHz to 3.8 GHz Network Analyzer. 


R3765BH 

40 MHz to 3.8 GHz Network Analyzer with Internal 
VSWR Bridge. 

R3765CH 

40 MHz to 3.8 GHz Network Analyzer with 

2-Port S-Parameter Test Set. 


R3767AH 
40 MHz to 8 GHz Network Analyzer. 


R3767BH 

40 MHz to 8 GHz Network Analyzer with Internal 
VSWR Bridge. 

R3767CH 

40 MHz to 8 GHz Network Analyzer with 

2-Port S-Parameter Test Set. 

OPT. 70 - Time Domain Analysis. 
RECOMMENDED ACCESSORIES 

50 Q Termination — Order 26N50. 

75 Q Termination, Type N — Order 26N75. 


50 Q Calibration Open/Short Connector - 

Order 22N. 

75 о Calibration Open/Short Connector, Type М - 
Order 22N75. 

50 Q DC to 18 GHz Calibration Kit (Type М) - 
Order 961743. 

50 © DC to 18 GHz Calibration Kit (3.5 mm) — 
Order 9617F3. 


Rackmount w/Handles - Order A02712(EIA). 
Rackmount w/o Handles — Order A02722(EIA). 
MEASUREMENT SERVICE OPTIONS 

Opt. СЗ - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 - Repair warranty extended to cover 
five years. 
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inside the U.S. see the price list in the back of this catalog. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NEM 


http://www.tek.com 
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|Product(s) complies with IEEE Standard 
GPIB 1488.1-1987 and with Tektronix Standard 
[Codes and Formats. 


ADVANTEST. 

Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 


Power Meters 


Electronic Voltmeters 


RF MILLIVOLTMETERS 


A diode rectifier in the probe changes the 
unknown RF signal into a DC voltage. This 
DC voltage is processed in the basic unit and 
indicated on the display. The non-linear recti- 
fier characteristic is linearized by a control 
loop or by a calculated correction value. 


Using the square weighting of a diode rectifi- 
er, RF millivoltmeters measure the RMS 
value of small voltages up to about 30 mV 
(or higher with a divider) and the peak or the 
peak-to-peak value (if a full-wave rectifier is 
used) of voltages above 1 V. Due to lineariza- 
tion, the meter reads the RMS value of a sine 
wave in the entire measurement range. 


A probe incorporating a capacitively coupled 
diode is used for measurements on non- 
coaxial circuits. It features high input imped- 
ance and very low input capacitance. 


Measurements in coaxial circuits are carried 
out with the aid of coaxial RF insertion units. 
They incorporate a diode inserted into the 
inner conductor or connected via a piston 
attenuator and permit broadband voltage 
measurements to be made up to 2 GHz with 
low SWR. Power sensors can be connected 
to RF millivoltmeters, so that they can also be 
used as RF power meters. 


RF POWER MEASUREMENT 

There are two general types of 

RF power meters: 

* Terminating power meters absorb the test 
signal and indicate the resistant power 


* Directional power meters separately mea- 
sure the forward and reflected power in an 
RF line with practically no loss 


Terminating power meters are often referred 
to simply as power meters. They typically 
have a resistive input impedance of 50 or 
75 Q. Depending upon the principle of oper- 
ation, either the heat produced is measured, 
or the RF power at the termination is mea- 
sured with the aid of a diode rectifier. 
Conventional power meters with diode 
probes have a limited dynamic range, since 
departures from linearity of the diode at as 
low as 10 pW cause considerable measure- 
ment errors. This range can be extended by 
microprocessor-controlled correction of the 
rectifier characteristics. 


Directional power meters are inserted into 
an RF line and measure the forward and 
reflected power separately based upon a 
directional coupler. Directional power meters 
can thus be used for simultaneously check- 
ing the transmitter output power and the 
antenna or load matching. Minimum inser- 
tion loss is required for the measurement of 
higher power levels. The measuring instru- 
ment can thus remain connected to the 
transmitter output line for continuous moni- 
toring. Special power sensors with peak 
weighting are available for measuring pulsed 
signals (е.0., in GSM/TDMA mobile radio). 


MEASUREMENT ACCURACY 

The most important characteristics of a volt- 
meter or power meter are high measurement 
accuracy and short measurement times. This 
requires the use of microprocessors and com- 
puted correction of factors such as frequency 
response, temperature effect, and linearity. 
This relieves the user of error-prone and time- 
consuming tasks such as recalibration of sen- 
sors before measurement, or reading, enter- 
ing, and calculating correction factors. 


STORED CALIBRATION DATA FOR 

EASE OF USE 

The sensors offered for use with the URV 
and NRV meters are individually calibrated 
and their calibration data stored in memory. 
All relevant data required to produce accu- 
rate results are stored in calibration-data 
memory and are available to the meter when 
plugged in. Even sensor-specific data such 
as serial number, sensor type, and calibra- 
tion date are known to the meter, in addition 
to the permissible measurement and 
frequency ranges. Only the frequency of the 
measurement is required; the meter auto- 
matically scans the data memory for the 
relevant calibration factors and interpolates 
if necessary. 
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Power Meters 
URV 5 * URV 35 


" 
lal Features 


ОВУ 5 

* DC, 9 kHz to 2 GHz Frequency Range (26.5 
GHz with NRV-Z Sensors) 

* 200 uV to 1000 V Measurement Range 

* Two Test Inputs 


* Microprocessor Error Correction for 
Unexcelled Accuracy 


* Wide Dynamic Range 
* Readout in Standard Units with Selectable 
Reference Impedance 


* Relative Measurements 


* Individual, Frequency-dependent Calibration 
Factors Taken into Account 


* Optional DC Output 


URV 35 

* DC to 26.5 GHz Frequency Range 

* Compact, Handy, and Mobile 

* Voltmeter and Power Meter in One Unit 
* Combined Analog and Digital Display 

* Menu-guided Operation 


* DC Frequency Input for Tracking 
Frequency-response Correction 


* Analog Output of YT Recorder 

* Remote Control Interface 

* Battery or AC Supply Operation 

* Wide Choice of Probes and Sensors 
* Rugged Design 


Applications 
* Service 
* Production 


* Precision Measurements in RF and 
Microwave Labs 


————————— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т See Tektronix on the World Wide Web: 
NUN 


http://www.tek.com 


URV 5 complies with IEEE Standard 488.1- 
1987, and with Tektronix Standard Codes 
and Formats. 


GP 


IEEE-488 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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URV 35; 


URV 5 RF Millivoltmeter 

The URV 5 RF Millivoltmeter is a broadband 
voltage, level, and power meter with high 
accuracy and sensitivity. It is suitable for 
both manual operation and use in systems. 
A great variety of probes, sensors, and 
accessories allows the URV 5 to be used for 
all kinds of measurements. 


The values measured in the two channels can 
be displayed separately, set off against one 
another, or referred to any reference. For rel- 
ative measurements, the difference, differ- 
ence in percent, logarithmic difference, or 
ratio is indicated (AV, AW, A%, AdB, X/REF). 
The URV 5 has a fast trend indication which 
follows the variations of the measured value. 


URV 35 Level Meter 

The URV 35 Level Meter is a precise voltage 
and power meter for a large variety of appli- 
cations. It can be used in service and pro- 
duction, as well as for precision measure- 
ment in the RF and microwave lab. 


The large variety of probes and sensors 
available opens up a wide level and frequen- 
cy range. Excellent RF shielding provides 
precise measurements, even in the near field 
of antennas. 


An intelligent operating concept in conjunc- 
tion with an auto-range facility reduces the 
user's work to read the results in standard 
units, either as absolute or relative values. 
The appropriate scale is shown on the LCD 
display for convenient reading of the results. 


Filtering, which is dependent upon the level 
and resolution, as well as the choice between 
4 1/2- and 3 1/2-digit readout, optimizes the 
display of results. Each probe and sensor is 


1020.0002.02 @ 


calibrated individually. All relevant data 
of the probes are automatically evaluated in 
the URV 35. 


Characteristics 


URV 5 

Probes and Sensors — Compatible with all 
URV 5 probes and NRV sensors except 

NRV-Z51, NRV-Z52, NRV-Z53, NRV-Z54 

and NRV-Z31. 


Test Channels - 2 (A and B). 

Dynamic range: »94 dB. 

Absolute measurement: A, B. 

Relative measurement: A/REF,, B/REFg, 
А/В, B/A. 

Absolute readout: V, W, dBm, dBV. 

Relative readout: AV, AW, A96, AdB, X/REF. 
Resolution: 0.0196 or dB. 

Error limits (18 to 28°C): +0.15% of reading 
per channel. 

Filter: Reduces display noise in six steps 
(FO to F5). 

Zero adjustment: Via keyboard or remote 
control. 

Measurement rate (manual): Approximately 
1 m/s with filter FO, up to 30 m/s with filter F5. 
Measurement time (IEC/IEEE bus): 
Approximately 0.05 second with filter F5, up 
to 20 seconds with filter FO. 

PEP Measurement — 

Pulse width: Approximately 200 us to CW. 


Minimum pulse repetition frequency: 
Filter FO F1 F2 F3 F4 F5 


ИН? 0.05 025 1 5 25 100 
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Optional DC Output (URV 5 with Option 01) – 
Output voltage range (EMF): –1.999 to 
41.999 V into До = 1 КО. 

Resolution: 1 mV (10 digits). 

Error: +2 mV. 


Remote Control — 

Interface: IEC625-1 (IEEE 488) for control of 
all device functions. 

Interface functions: SH1, АНІ, T5, 14, SR1, 
RL1, DC1, DT1, PP1. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height О АЗ... 
Width _ E MJ 
Deph — 340 ISA 
Weight kg lbs. 
Net 4.4 9.7 
URV 35 


Probes and Sensors — Compatible with all 
URV 5-Z probes and NRV-Z sensors. 


Frequency Range — DC to 26.5 GHz. 


Display — Backlit LCD for display of measured 
value, units, and meter scale; additional mov- 
ing-coil meter with short response time. 
Absolute readout: dBm, dByV, V, or W. 
Relative readout: dB referred to stored 
reference value. 


Resolution of digital display — 
4 &frac12; digits: 19,999 steps, 0.001 dB. 
3 &frac12; digits: 1,999 steps, 0.01 dB. 


Analog display: Steps of 1/2.5/5 with readout 
in V, W, or dB; steps of 5 dB with readout 

in dBm and windows of 10 dB, manually or 
automatically selected; free scaling by entry 
of left-hand and right-hand scale limits. 
Display filtering: Level-dependent digital 
averaging filter. 


4 1/2-digit resolution: Averaging over 16 to 
256 readings. 

3 1/2-digit resolution: Averaging over 

1 to 32 readings. 


Error Limits (18 to 28°C) – 

Digital display: «0.02 dB «1 digit. 
Moving-coil meter: 1.596 of full scale. 
Zero Adjustment — Via interface or 
manually, = 4 s. 


HOLD Function — Displayed measurement 
result retained upon keystroke. 


Measurement Rate - Five readouts per 
second in manual mode. 


Frequency-response Correction — Specific 
calibration data of probe taken into account; 
frequency entry via keypad, interface, or 
equivalent DC voltage at rear-panel input. 


Attenuation Correction – Attenuation or 
gain connected to input taken into account; 
input of attenuation value via serial interface 
or keypad, range +199.99 dB. 


Reference Value Entry — Measured 
value on keystroke or value entered via 
interface or keypad. 


Reference Impedance - 50 9/75 Q, 
automatic/selectable. 


Input/Output - 

DC frequency input: 

Connector: BNC female. 

Input impedance: 9 MQ. 

Input voltage range: +12 V, freely selectable, 
linear, scaling. 

Maximum input voltage: 50 V. 

DC Voltage Output: 

Connector: BNC female. 

Source impedance: 1 KQ. 

Output voltage (EMF): Proportional to pointer 
deflection. 

Left-hand scale limit: Corresponding to 0 V. 


Right-hand scale limit: Corresponding to 0 V. 
Settling time: 250 ms. 

Error: «5 mV. 

Ripple: 5 mV p-p typical. 


Remote Control — All device functions con- 
trolled via serial interface (V.24, RS-232C). 


POWER REQUIREMENTS (URV 5 AND URV 35) 
Battery Operation (URV 35 Model 02) - 
Battery type: 5 LR20 (1.5 V). 

Operating time: Approximately 125 hours. 
Charge time (with UZ-35 charger): 
Approximately 24 hours. 

AC Operation (URV 5 and URV 35 Model 03) - 
Line voltage: 100/120/220/240 V AC +10%. 
Line frequency: 47 to 63 Hz, 400 Hz. 

Power consumption: 30 VA. 


ENVIRONMENTAL CHARACTERISTICS 

(URV 5 AND URV 35) 

Temperature Range — 

Operating: 0 to +50°C (Class | to IEC 359, 
no condensation). 

Storage: —40 to +70°C. 

Humidity - 80% maximum (without 
condensation). 

Mechanical Strength - To ІЕС 359, Class |. 
RFI Suppression — VDE 0871, DBP approval 
number to regulations 527/1979. 

EMC - To IEC 801.3, severity level 3; 
MIL-STD-461-B RS 03 and CS 02. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 108. 44 
Width. 29 — 68 
Depth 040 94 _ 
Weight kg lbs. 
Model 02 0. | dem 
With batteries. 291. 68 
Without batteries | 23 — ^ $1 
Model 03 — — 24 93 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


URV 5 

RF Millivoltmeter. 

Includes: Power Cord, Manual. 

Opt. 01 - DC Output. 

URV 35 MODEL 02 

RF Millivoltmeter (Battery Operated). 
URV 35 MODEL 03 

RF Millivoltmeter (AC Supply). 
Includes: Power Cord, Manual. 
MEASUREMENT SERVICE OPTIONS 
Call your local Tektronix representative for a full 
list of service options. 


RECOMMENDED ACCESSORIES 
Also see page 500. 


Battery Charger — Order UZ-35. 

Service Kit - Order ОВУ 35-71. 

Transit Case — Order UZ-22. 

Carrying Strap — Order ZZT-96. 

Rack Adapter - Order ZZA-97. 

Plastic Hood - *'. 

Probes and Sensors — See page 198. 

*1 Contact your local Tektronix representative. 


—————— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


NN See Tektronix on the World Wide Web: 
Www http://www.tek.com 
ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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Power Meters 
NAS 


ve 
laf Features 


NAS 
* Ideal for Measuring Power and SWR of All 
Kinds of Radio Equipment 


* Plug-on Insertion Units for All Fields of 
Mobile Radio and for Power up to 1200 W 


* Insertion Units for Digital Radio Networks 
(TDMA, GSM, DCS 1800, DCS 1900) 


* Simultaneous Display of Forward and 
Reflected Power or of Forward Power 
and SWR 


* Auto-ranging for Easy Operation 


* Auto-calibration for Accurate 
Measurements 


* Battery Operation for Measurements 
Anywhere 


* Automatic Switchoff for Extended 
Battery Life 


* Self-test for Reliable Operation 


Applications 


* TDMA 

* GSM 

* DCS 1800 (PCN) 
* PCS 1900 


———————— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NAM http//www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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NAS Directional Power Meter 


With a frequency range from 1 MHz to 

2000 MHz, the NAS Directional Power Meter 
covers from shortwaves to digital radio net- 
work frequencies. Six Insertion Units provide 
full coverage for the entire range. 


NAS INSERTION UNITS 

Insertion Units plug into the side of the NAS. 
They can also be connected via a 1.5-meter 
cable for measurements at test points that are 
difficult to reach. Specific calibration data is 
stored in each Insertion Unit. The NAS factors 
this data into measurements so the correct 
values at the measurement point are indicated 
on the front-panel meters. Selecting the 
appropriate Insertion Unit allows measure- 
ments from 1 MHz to 1800 MHz at power 
ratings from 0.01 to 1200 watts. This allows 
the NAS to make measurements on shortwave 
radios, police and fire radios, aircraft radios, 
TDMA transceivers, GSM, DCS 1800 (PCN), 
and cordless telephones. 


TERMINATED POWER MEASUREMENTS 

The NAS can also be used for terminated 
power measurements. For measurements of 
transmitters, a termination, which acts as a 
dummy antenna, is connected to the output 
of the Insertion Unit. Two termination units 
are available with load-handling capacity up 
to 30 watts. 


MEASUREMENTS ON TDMA TRANSCEIVERS 


The frequency range and circuit design of the 


NAS-Z6 and NAS-Z7 Insertion Units have 

been specifically tailored for measurements 
on GSM transceivers. TDMA signals call for 
special measurement techniques, since digi- 


tal transmissions employ clocked signals and 


no CW signals are available for measure- 
ment. Conventional directional power meters 
indicate varying average power values 
depending upon the weighting method cho- 
sen. It’s difficult to draw accurate conclu- 
sions regarding the true emitted power or on 


matching from these measurements. In order 


to obtain accurate results, the NAS makes a 
PEP (Peak, Envelope, Peak) measurement of 
the clocked signal, with due consideration of 
network timing. In addition, the NAS-Z6 and 
NAS-Z7 Insertion Units contain special cir- 
cuitry to eliminate overshoots on signal 
bursts which make measurement impossible 
with conventional directional power meters. 


Characteristics 


BASIC UNIT 

Display - Two moving-coil meters for for- 
ward and reflected power or forward power 
and SWR. 

Power Measurement Ranges — 

With NAS-Z7: 0.3/1/3/10/30 W. 

With NAS-Z1, NAS-Z3, NAS-Z5, NAS-Z6: 
0.3/1/3/10/30/100 W. 

With NAS-Z2: 3/10/30/100/300 W. 

Range Selection — Automatic or manual, 
separate for forward and reflected power. 
Error Limits (18 to 28°C) - +1.5% of select- 
ed range + error of insertion unit. 
Additional Error at Temperatures >28°C or 
<18°C - <0.25% of reading/°C. 

Automatic Switchoff - Approximately one 
hour after last keystroke. 

ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature Range — 0 to 50°C. 
POWER SUPPLY 

Battery Type - Five dry batteries, IEC R20 
(alkaline-manganese batteries). 


Lifetime - >150 hours. 
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NAS 
PHYSICAL CHARACTERISTICS 
Dimensions mm a 


FOR ALL INSERTION UNITS 
Connector — N, female. 


Characteristic Impedance — 50 О. 


INSERTION UNITS 


Mode] O O O NAAI —— — Мәе ӘӘ 
890 to 960 MHz*1 


Model NAS-Z1 NAS-Z2 NAS-Z3 
Frequency Range 1 to 30 MHz 1 to 30 MHz 25 to 200 MHz 
Measurement Range | | 0.0110 120W 0.110 12000 0.01t0120W — — 
Error Limits +4.5% of x 6.595 of +5.5% of 

reading reading reading 


PHYSICAL CHARACTERISTICS 


TERMINATIONS 

Load-handling Capacity — 

Continuous: NAZ10: 10 W; NAZ30: 30 W. 
For 1 minute: NAZ10: 15 W; NAZ30: 50 W. 


Impedance - 50 Q. 


Frequency Range — 
NAZ10: 0 to 1 GHz. 
NAZ30: 0 to 2 GHz. 


SWR - 
NAZ10: «1.15. 
NAZ30: To 1 GHz: «1.1; To 2 GHz: «1.2. 


Connector — N, male. 


NAS-Z5 NAS-Z6 NAS-Z7 
70 to 1000 MHz 890 to 960 MHz, 
ОЖ  ^Á^A^ 9 1710 to 1880 MHz"? 
0.01 to 120 W 0.01 to 120 W 0.01 to 30 W^? | 
- +5.5% of +6.0% or reading 
reading («20 W), 
x 7.096 of reading 
ОЮ  w О (20 to 30W) _ 
+6.5% - 25 
.QOfreading — аа _................................. 
-11 to +5.5% - - 
Ot reading у. И 
-15 to +5.5% - - 
of reading 


*2 Up to 100 W with higher error limits. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


NAS 
Directional Power Meter. 


Includes: Instruction Manual. 
MEASUREMENT SERVICE OPTIONS 


Call your local Tektronix representative for a full 
list of service options. 


RECOMMENDED ACCESSORIES 


See Power Sensors, Probes, and RF Insertion 


Units table, page 198. 


Connecting Cable — 1.5 m for detached operation 


of Insertion Units. Order NAS-Z9. 
Carrying Bag — Order NAS-Z10. 
10 W Termination — Order NAZ10. 
30 W Termination — Order NAZ30. 


——M—— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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Power Meters 
NAP 


А] 
X Features 


NAP 
e Plug-on Power Sensors for Measurements 
up to 1950 W 


* Digital Readout with Analog Bargraph 
e Dual Power Operation - Batteries or AC Line 
* GPIB Programmable Operation (optional) 


Applications 


* Power Measurement on Transmitters, 
Amplifiers, and Industrial RF Generators 


* Power Monitoring on Antenna Feeders 


* Measurement of Sync Pulse Power of TV 
Transmitters up to 195 W 

* Power Measurement on GSM Base and 
Mobile Stations 


-——————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


m See Tektronix on the World Wide Web: 
NUM 


http://www.tek.com 


GPIB Product(s) complies with IEEE Standard 
IEEE-498 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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NAP Power Reflection Meter 


The NAP Power Reflection Meter is the ideal 
instrument to measure incident or reflected 
power wherever it occurs. With dual digital 
and analog displays, it provides accurate mea- 
surements even in hard to reach locations in 
the field, in the lab, or in the industrial plant. 


RELIABLE MEASUREMENTS AT HIGH 

RF POWER 

The NAP Power Reflection Meter is the right 
instrument to measure high RF power no 
matter where it’s produced. Whether it’s 
emitted by radio equipment or by high-power 
generators in industrial or medical equip- 
ment, it has to be accurately measured. 


The NAP is equally at home in the field, in 
the lab, or installed in a measurement sys- 
tem. It can be operated from internal batter- 
ies or an AC line. 


THE RIGHT SENSOR FOR EVERY APPLICATION 
Directional power meters are inserted into the 
line between source and load to determine 
the power of the incident or reflected wave. 
The actual measurement is made by a 
detachable directional coupler, or sensor. The 
sensors available for the NAP cover a wide 
variety of frequency bands from maritime 
radio frequencies through digital GSM. at 
powers from milliwatts up to 2 kW. High 
immunity to radiated emissions allows mea- 
surements to be made even in the near field 
of transmitting antennas. The cable-mounted 
sensors allow measurements to be made in 
areas inaccessible to built-in measuring units. 


Power sensors available for the NAP can 
measure the average power of modulated or 
unmodulated signals. They can measure 
Peak Envelope Power (PEP) in addition to 
peak power of amplitude-modulated or 
pulsed RF signals. 


SINGLE-FUNCTION KEYS FOR EASE 

OF OPERATION 

Almost all functions can be directly selected 
with a single key. The direction of power flow 
through the sensor is absolutely irrelevant. 
Incident and reflected power are not 
assigned to a fixed physical channel, but to 
the direction with the higher or lower power. 


The NAP features a variety of special func- 
tions, such as range hold and zeroing. 
Calibration factors can be entered to enhance 
measurement accuracy. 


DUAL DISPLAYS WITH DIGITAL AND 

ANALOG READOUT 

Two separate LCDs provide clear display of 
incident and reflected power. These digital 
readouts are complemented by two fast ana- 
log bargraph indicators which continuously 
track changes in the measured values. DC 
voltages proportional to the measured inci- 
dent and reflected power are available at 
rear-panel outputs. 


Characteristics 


NAP DISPLAY UNIT 

Power Measurement Ranges - 1/10/100% 
of maximum sensor power, automatic or 
manual setting. 


Power Sensor Connector - 15-contact to 
DIN 41652. 


Functions Displayed — 
Incident/reflected power in W or dBm. 
SWR. 

Reflection coefficient in %. 

Mismatch and return loss in DB. 
Reflected/incident power ratio in %. 
Modulation depth with AM in 9o 

(30 Hz to 20 kHz). 

Relative measurements in % or dB. 
Minimum/maximum values. 

Average power or peak envelop power (PEP). 
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NAP 
POWER SENSORS 
NAP-Z3 МАР-24 МАР-25 МАР-26 МАР-27 МАР-28 МАР-29 МАР-210 МАР-211 
Frequency Range 25 MHz 25 MHz 25 MHz 25 MHz 0.4 to 0.21080 MHz 100MHzto 35 MHzto 35 MHz to 
Bade to1GHz 0102 | to1GHz — toiGHz | 80MHz 10% —— 1GHz7 ТОН — 
Power Measurement 0.02 to 0.05 to 0.2 to 0.5 to 0.1 to 1to 1mW 0.01 to 0.1 to 
Range —— sss М. ПОМ. ME 350W 1100W — 195W 1950W — t011W — — 195W —  195W _ 
Parameter AVG Power AVG Power AVG Power AVG Power AVG Power АМС Power AVG Power АМС Power AVG Power 
ll ee | | afd PEP*? and PEP”? | | ^ апаРЕР” and PEP"? — 
Directivity *? >30dB z30dB =30dB =30dB z30dB z30dB 23098 >30dB z30dB 
Measured (30 MHz (80 MHz (30 MHz (30 MHz (30 MHz (30 MHz (170 MHz (40 MHz (40 MHz 
— — to 1 GHz) 10169) | to1GHz) ^ to1GHz)  to80MHz) —to80MHz | to1GHz | to1 GHz) to 1 GHz) — 
SWR <1.25 5% typical | 5% typical 5% typical 5% typical 4% typical 4% typical 5% typical 5% typical 5% typical 
Measurement (1.5 to (1.5 to 
MM Ww и NM — SLM a в о 
Error <2 8% typical 8% typical 8% typical 8% typical 5% typical ^ уа т 8% typical 8% typical 
.5 to .5 to 

a  —! | яя я п її M БО "M 0H) _ | 

Order: NAP-Z3 МАР-24 NAP-Z5 NAP-Z6 NAP-Z7 NAP-Z8 NAP-29 МАР-210 МАР-211 


*1 890 to 960 MHz for МАРО4. 


Readout - 

Digital Display: 3 1/2 digits. 

Analog Display: Bar with 56 scale divisions. 
Measurement Time (without range 
switchover) — 

Digital Value: 

Manual: 400 ms. 

Via IEEE bus: 400 ms (NAP-Z3 to Z6, Z9), 
500 ms (NAP-Z7/28/210/Z11 in AVG mode), 
1500 ms (NAP-Z7/Z8/Z10/Z11 in PEP mode). 
Analog Value: 

AC operation: 80 ms. 

Battery operation: 400 ms/80 ms (selectable). 


Analog Outputs — 

Channels: Incident and reflected channel. 
Connectors: 4-mm sockets. 

EMF: 1 mV/1 digit of display. 

Error: <+20 mV. 

Output Impedance: 2.2 KQ. 


REMOTE CONTROL (WITH OPTION 04) 
Standard - IEEE 488 (IEC625). 


*? PEP = Peak Envelope Power. 


Connector — 24-contact Amphenol. 


Functions — SH1, AH1, T6, L4, SR1, RL1, 
DC1, DTI. 


ENVIRONMENTAL 

Temperature Range - 

Operating: 0°C to 50°C (to IEC 68-2-1). 
Storage: —40°С to +70°C (to IEC 68-2-2). 
Humidity — 95%, +25°C/+40°C 

(to IEC 68-2-30). 

Vibration - 

Sinusoidal: To IEC 68-2-6, IEC 1010-1, and 
VG 95332, sheet 24, degree of severity A2, 
10 to 55 Hz, maximum 2 g. 

Noise Spectrum: To IEC 68-2-36, 10 to 300 Hz. 


Shock — 40 g, shock spectrum to IEC 68-2-27 
or MIL-STD-810D. 


Electromagnetic Compatibility — 

To EN 50081-1 (EC EMC directives), 

VDE 0875 RFI suppression grade K and 
MIL-STD-461C, test CE 03, RE 02, 

and RS 03 (at higher field strengths 20 V/m.) 


*3 Refer to data sheet for directivity at other frequencies. 


POWER SUPPLY 

Battery - 

NAPO2: Six 1.5 V LR 20 dry batteries. Up to 
400 hours operating life with alkaline batteries. 
МАРО4 (or NAPO2 with Opt. 04): Five 1.2 V 
NiCd rechargeable cells. Up to 100 hours 
operation from full charge. 

AC Supply - 

Line Voltage: 100 to 120 VAC, 220 to 

240 VAC, +10%. 

Line Frequency: 47 to 63 Hz. 

Power Consumption: 14 VA. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height. 110 433 — 
Width 241 9.48 
Depth _ 219 8.62 
Weight kg Ibs. 
Net 3.6 8.0 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


NAPO2 
Power Reflection Meter (Battery Operation). 


NAPO4 

Power Reflection Meter (Rechargeable Batteries, 
AC Supply (with power cord), IEEE Interface). 
Includes: Operating Manual. 


NAP OPTIONS 

Opt. 04/NAP-B4 (NAPO2) — Rechargeable Batteries, 
AC Supply (with power cord), IEEE Interface. 
MEASUREMENT SERVICE OPTIONS 

Call your local Tektronix representative for a full 
list of service options. 

RECOMMENDED ACCESSORIES 


25 m Extension Cable - Order NAP-Z2. 
See Power Sensors table above. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


me See Tektronix on the World Wide Web: 
NIW hitp://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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LÀ 
x | Features 


NRVD 
* DC to 26.5 GHz Frequency Range 


* Two Independent Channels for 
Simultaneous Measurement 


* Power, Level, and Voltage Measurements 


* LCD Display with Variable Backlighting, 
Separate Digital Readout for Each Channel, 
Bar Graph Indicator 


* Intelligent Measuring Heads - Just Plug 
Them in and Measure 


* Autoranging 


* Entry of Reference Values for Level 
and Attenuation 


* Menu-guided Operation via Softkeys 
* Storage of 20 Complete Instrument Setups 
* Rear Connectors for Rack Mounting 
* Built-in Test Generator for Checking Sensors 


* Remote Control of All Functions via 
IEC/IEEE Bus 


Applications 


* Laboratory Test 
* Production Test 
*R&D 


———————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Pi See Tektronix on the World Wide Web: 
ЧІМ 


http://www.tek.com 


Product(s) complies with IEEE Standard 


GPIB 488.2-1987 with SCPI conformance, and 
with Tektronix Standard Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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NRVD Dual-channel Power 
Meter 


The NRVD Dual-channel Power Meter func- 
tions like two independent measuring instru- 
ments housed in one cabinet to perform 
measurements simultaneously and exchange 
data with one another. The two channels can 
be separately set so that two completely dif- 
ferent measurements can be carried out at 
the same time. The two measured values can 
also be related to each other for direct indi- 
cation of reflection coefficient, SWR and 
return loss, for instance, when an SWR 
bridge is connected to the meter. 


READOUT OF RESULTS 

Measurement results are displayed with 
selectable resolution on a large 5-digit LCD 
display with adjustable backlighting. The val- 
ues measured in the two channels, or one 
measured value plus an additional item of 
information (e.g., the correction frequency) 
are displayed simultaneously. 


All standard units of measurement or relative 
modes can be selected. Relative measure- 
ments are either referred to a stored refer- 
ence value or to the value measured in the 
second channel. A high-resolution bar graph 
indicator with selectable scaling or autoscal- 
ing permits quasi-analog display of mea- 
sured values with any unit or resolution. 


If pulse-modulated signals are measured, the 
NRVD calculates the pulse peak power from 
the measured average value and the entered 
pulse duty factor, the result is directly dis- 
played. In addition, the modulation depth of 
an amplitude-modulated signal can be deter- 
mined from the power variation. After entering 
the SWR of the source, the measured value, 
together with its uncertainty, can be displayed. 


MEASUREMENT RATE 

The attainable measurement rate depends 
upon the type of measuring head used, as 
well as on the setting of the averaging filter, 
which must be matched to the measurement 
conditions. Taking into account the connect- 


ed measuring head, the NRVD automatically 
selects the appropriate measurement rate by 
determining the optimum averaging time 
required for a steady readout as a function 
of level and selected resolution. This auto- 
matic selection may be disabled, and an 
averaging time of between 4 ms and 25 s 
may be set manually to measure more 
quickly than in automatic operation or to 
further reduce the noise. 


POWER SENSORS 

The range of probes and sensors includes 
thermocouple power sensors, as well as 
highly sensitive diode power sensors, 
probes, and insertion units. This allows the 
NRVD to cover a frequency range from DC to 
26.5 GHz and a power span from 400 pW up 
to the kW range. 


TEST GENERATOR 

A test generator is included to check measur- 
ing heads and sensors for proper function- 
ing. It generates a low-distortion, highly 
accurate 50-MHz signal of 1 mW power 

(0 dBm). 


INPUT/OUTPUT WITH OPTION 01 
Option 01 provides a number of inputs and 
outputs to extend the range of the NRVD. 


Characteristics 


Measurement Functions — Unmodulated and 
modulated power (average power, AM, pulse 
power), reflection, and DC voltage (depend- 
ing upon measuring head). 

Frequency Range — DC to 26.5 GHz 
(depending upon measuring head). 


Level Range - 400 pW to 0.5 W (depending 
upon measuring head). 


Measuring Heads - All NRV-Z апа URV 5-7 
voltage and power measuring heads. 


Display — LCD with adjustable backlighting 
for figures, units, user prompting, and 
analog display. 

Readout - 

Absolute: W, dBm, V, ВУ, dByV. 

Relative: dB, difference, 9o, ratio, referred to 
a stored reference value or to the second 
measurement channel; SWR, reflection coef- 
ficient, return loss in dB, modulation depth 
with AM; single-channel display; numeric 
readout of one channel and display of correc- 
tion frequency or measurement error (not 
with all measuring heads) or dual-channel 
display, single-channel display, automatic, or 
with selectable scale. 
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Resolution of Digital Display — 5 digits max- 
imum, resolution adjustable in 3 modes. 
HIGH: 12,000 steps or 0.001 dB. 

MEDIUM: 1,200 steps or 0.01 dB. 

LOW: 120 steps or 0.1 dB. 


Display Filtering — Averaging over 1 to 512 
readings for reducing the display noise; manual 
or automatic setting depending upon measure- 
ment range and resolution (see Table 1). 


Display Noise - See measuring head 
specifications. 


Measurement Rate — See Table 2. 


Error Limits of Power Readout in W (with- 
out error of measuring head) — 

18 to 28°C: 0.3% +1 digit. 

10 to 40°C: 0.8% +1 digit. 

0 to 50°C: 1.3% +1 digit. 


Zero Adjustment — Manual or via IEC/IEEE 
bus, duration ~ 4 s. 


Frequency Response Correction — Stored 
frequency response of measuring head taken 
into account by numerical entry of test 
frequency (manually or via IEC/IEEE bus) or by 
applying a frequency-proportional DC voltage. 


Attenuation Compensation — Attenuation or 
gain connected to input taken into account; 
entry of attenuation value (+200 dB) via key- 
board or IEC/IEEE bus. 


Reference Value — One reference value per 
channel for relative measurements; numeric 
entry via keyboard or IEC/IEEE bus, or use 
stored measured value or current value of 
second channel. 


Reference Impedance — For conversion 
between voltage and power, automatic read- 
out of reference impedance from data stored 
in the measuring head or numeric entry via 
keyboard or IEC/IEEE bus (for RF probe). 


Remote Control - Control of all instrument 
functions via IEC 625/IEEE 488 interface. 
Interface functions: SH1, AH1, T6, L4, SR1, 
RL1, DC1, DT1, PPO, PPI. 


TABLE 1 - Automatic filter setting depending upon measurement rate. 
Filter Number 


Resolution 
HIGH 0.001 dB 


Sensors 
NRV-Z1, -Z3, -Z5, -Z6, -Z7 10 nW 


100 nW 


1mW 20mW 


10 pW 
1 


100 pW 
0 mW 


TABLE 2 - Measurement time in seconds (from trigger to output of first byte) depending 


upon filter setting. 
Filter Number 


NRV-Z1 to -Z8 | 
NRV- 251 to 252 
URV 5-22, -24, -27 


Bid 2. 3.4 


0.065 0.07 0.08 01 


Test Generator — 

Output power: 1.00 mW. 
Frequency: 50 MHz. 

Power measurement error: «0.796. 
SWR: «1.03. 

RF connector: N female. 


DC Control Input for Frequency Response 
Correction — 

Connector: BNC female. 

Input level: «12 V, linear with selectable scale. 
Input impedance: 9 MO. 

Maximum input voltage: 50 V. 


1/0 with Option 01 — Output: Two analog out- 
puts for simultaneous output of measure- 
ment results of both channels. 

Output impedance: 1 KQ. 

Voltage range: 0 to 3 V. 

Resolution: 1 mV. 

Error: «5 mV. 

Input: DC input for analog frequency 
response correction. 

Voltage range: +12 V. 

Input impedance: 1 MQ. 

Trigger input: TTL, active low. 

Ready output: TTL, active high. 


5 6 7 8 9 10 11 12 
0.045 0.05 0.06 0.08 0.15 0.27 0.49 0.95 1.85 3.6 7.2 14.5 28.5 


0.115 0.12 0.13 0.15 0.21 0.32 0.52 0.92 1.75 3.4 6.6 
02 0.38 072 145 28 55 11 


Пк ЛИ NN 
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POWER REQUIREMENTS 

Line Voltage - 110/120 V «1095; 
220 V «1095, 230 V -6/+15%. 

Line Frequency - 47 to 63 Hz. 
Power Consumption — 25 VA. 
ENVIRONMENTAL CHARACTERISTICS 
Temperature Range — 


Operating: 0 to +50°C, to IEC 359, Class |. 
Storage: —40 to +70°C. 


RFI Suppression — DBP approval number to 
regulations 527/1979, VDE 0871. 


EME - IEC 801-3, severity level 3; 
MIL-STD-461-B; RS 03 and CS 02. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height | 147 | 5.8 
Width 219 | | 86 d 
Depth 990 138 
Weight kg Ibs. 
Net 4.5 9.9 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


NRVD 

Dual-channel Power Meter. 

Includes: Power Cable, Manual. 

Opt. 01/NRVD-B2 - 1/0 Option. 
MEASUREMENT SERVICE OPTIONS 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


RECOMMENDED ACCESSORIES 
Also see page 500. 
See Probes and Sensors, page 198. 


Rack Adapter — Order ZZA-98. 
Accessory Bag - Order ZZT-92. 
Carrying Straps - Order ZZT-96. 
Transit Case — Order 77К-983. 
Service Kit — Order NRVD-S1. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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LÀ 
X Features 


NRVS 
e DC to 26.5 GHz Frequency Range 


e Power, Level, and Voltage Measurements 


e Intelligent Measuring Heads - Just Plug 
Them in and Measure 


e DC Frequency Input for Tracking 
Frequency-response Correction 


e Analog Output 

e Menu-guided Operation with Softkeys 

e Storage of 20 Complete Instrument Setups 

e 13 Digital Filters for Noise Suppression, 
Automatic or Manual Filter Selection 


* Remote Control of All Functions via 
IEC/IEEE Bus 


Applications 


* [ aboratory 
* Production 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NEM http://www.tek.com 


GP Product(s) complies with IEEE Standard 
GPIB 488.1-1987. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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NRVS Power Meter 


The NRVS Power Meter is the ideal instru- 
ment for any kind of power measurement in 
laboratory and system applications. 
Intelligent probes with calibration data mem- 
ory and thermocouple sensors make user 
adjustments unnecessary. The NRVS pro- 
vides high-precision measurements free of 
operator errors. 


READOUT OF RESULTS 

Measurement results, units, and various 
items of information are displayed on a large 
4 1/2-digit LCD display in three steps of 
resolution. All standard units of measure- 
ment or relative modes can be selected. A 
high resolution bargraph indicator with 
selectable scaling or auto-scaling permits 
quasi-analog display of measured values 
with any unit of resolution. 


If pulse-modulated signals are measured, 
the NRVS calculates the pulse peak power 
from the measured average value and the 
entered pulse duty factor; the result is 
directly displayed. 


MEASUREMENT RATE 

The attainable measurement rate depends 
upon the type of measuring head used as 
well as the setting of the averaging filter, 
which must be matched to the measurement 
conditions. Taking into account the connect- 
ed measuring head, the NRVS automatically 
selects the appropriate measurement rate by 
determining the optimum averaging time 
required for a steady readout as a function of 
level and selected resolution. This automatic 
selection may be disabled and an averaging 
time of between 4 ms and 25 s set manually 
to measure more quickly than in automatic 
operation or to further reduce the noise. 


Jn | 


POWER SENSORS 

The range of probes and sensors includes 
thermocouple power sensors, as well as 
highly sensitive diode power sensors, 
probes, and insertion units. This allows the 
NRVS to cover a frequency range from DC to 
26.5 GHz and a power span from 400 pW up 
to the kW range. 


Characteristics 


Measurement Functions — Average power, 
pulse power, DC voltage (depending upon 
measuring head). 


Frequency Range — DC to 26.5 GHz 
(depending upon measuring head). 

Level Range — 400 pW to 0.5 W (depending 
upon measuring head). 


Measuring Heads — All NRV-Z and URV 5-7 
voltage and power measuring heads. 


Display — LCD for figures, units, user 
prompting, and analog display. 

Readout - 

Absolute: W, dBm, V, dByV. 

Relative: dB, %W, or %V referred to a stored 
reference value, numeric readout with or 
without display of correction frequency. 


Analog Display — Automatic or with selec- 
table scale. 

Resolution of Digital Display - 4 1/2; digits 
maximum, resolution adjustable in 3 modes. 
HIGH: 12,000 steps or 0.001 dB. 

MEDIUM: 1,200 steps or 0.01 dB. 

LOW: 120 steps or 0.1 dB. 


Averaging Filter — Over 1 to 512 readings 
for reducing the display noise; manual or 
automatic setting depending upon measure- 
ment range and resolution (see Table 1). 


Power Meters 
NRVS 


Display Noise - See measuring head 
specifications. 


Measurement Rate — See Table 2. 


Error Limits of Power Readout in W (with- 
out error of measuring head) — 

18 їо 28°C: 0.4% + 1 digit. 

10 to 40°C: 0.9% + 1 digit. 

0 to 50°C: 1.4% +1 digit. 


Zero Adjustment — Manual or via IEC/IEEE 
bus, duration ~ 4 s. 


Frequency Response Correction — Stored 
frequency response of measuring head taken 
into account by numerical entry of test 
frequency (manually or via IEC/IEEE bus) or by 
applying a frequency-proportional DC voltage. 


Attenuation Compensation - Attenuation or 
gain connected to input taken into account; 
entry of attenuation value («200 dB) via key- 
board or IEC/IEEE bus. 


Reference Value — Numeric entry via key- 
board or IEC/IEEE bus, or use stored mea- 
sured value. 


Reference Impedance — For conversion 
between voltage and power, automatic read- 
out of reference impedance from data stored 
in the measuring head or numeric entry via 
keyboard or IEC/IEEE bus (for RF probe). 


Remote Control - Control of all instrument 
functions via IEC 625/IEEE 488 interface. 
Interface functions: SH1, AH1, T6, L4, SR1, 
RL1, DC1, DT1, PPO. 


DC Control Input for Frequency Response 
Correction - 

Connector: BNC female. 

Input level: +12 V, linear with selectable scale. 
Input impedance: 9 Мо. 

Maximum input Voltage: 50 V. 

DC Output - 

Connector: BNC female. 

Source impedance: 1 KQ. 

Output voltage (EMF): Proportional to 
deflection of analog display. 

Full scale value: Left 0 V, right +3 V. 
Additional settling time: 250 ms. 


POWER REQUIREMENTS 

Line Voltage - 115 V +15/-22%; 230 V 
+15/-22%. 

Line Frequency - 47 to 63 (440) Hz. 
Power Consumption — 13 VA. 


Safety — Class | to VDE 0411 and IEC 348, 
transformer with thermal overload protection. 


ENVIRONMENTAL CHARACTERISTICS 
Temperature Range — 

Operating: 0 to +50°C, for use in Class | to 
IEC 359. 

Storage: —40 to +70°C. 

Humidity — To 80% (without dewing). 
Mechanical Stability - IEC 359, Class |. 
RFI Suppression — DBP approval number to 
regulations 527/1979, VDE 0871. 

ЕМС - IEC 801-3, severity level 3; 
MIL-STD-461-B; RS 03 and CS 02. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height — 103 A 
Width _ 2219 88 
Depth _ 350 13.8 
Weight kg Ibs. 
Net 3.2 7.1 


TABLE 1 - AUTOMATIC FILTER SETTING, 
DEPENDING UPON MEASUREMENT RATE. 


Resolution 

HIGH 0.001 dB — 
MEDIUM 0.01 dB 
LOW 0.1 dB - 
Sensors 

МАҮ-22, 25, 78 — 
NRV-Z51, -252 

URV 5-22, —27 


Filter Number 


ЖАННИ. 100 У 


TABLE 2 - MEASUREMENT TIME ІМ SECONDS (FROM TRIGGER ТО OUTPUT OF FIRST BYTE), 
DEPENDING UPON FILTER SETTING. 


Filter Number 0 1 2 3 4 5 6 7 
NRV-21 to 78 — 0.045 0.05 006 008 015 027 049 0.95 _ 
m 0115 012 0.13 0.1 032 
0.065 0.07 0.08 0.38 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


RECOMMENDED ACCESSORIES 

Also see page 500. 

See Probes, Sensors, and Insertion Units, page 198. 
Rack Adapter — Order ZZA-97. 

Accessory Bag - Order ZZT-92. 

Carrying Straps - Order ZZT-96. 


NRVS 
Power Meter. 


Includes: Power Cord, Manual. 


MEASUREMENT SERVICE OPTIONS 
Opt. ВЗ - Repair warranty extended to cover 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ROHDE&SCHWARZ 
Rohde & Schwarz' quality system complies with the 


three years. Transit Case - Order ZZK-973. DIN ISO 9001 standard and has been certified by 
Opt. R5 - Repair warranty extended to cover Service Kit - Order NRVS-1. DQS (German Association for the Certification of 
five years. Quality Systems). 
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W 

x Features 

* Thermocouple Sensors 
* Diode Sensors 


* Diode Sensors with an Integral 20-dB 
Attenuator 


* Peak Power Sensors 
* RF Probes 
* RF Insertion Units 


—_—. Kae ii 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ЕТ See Tektronix on the World Wide Web: 
ММ 


http://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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1 kHz 


DC 
NRV --21-22 -Z3 -Z4 -Z5 -Z6 -27 


Power Sensors for URV/NRV family. 


A Full Range of Probes, 
Insertion Units, 
and Power Sensors 


These probes, insertion units, and power 
sensors extend the measurement range and 
offer added measurement capability. 


THE RIGHT SENSOR FOR EVERY APPLICATION 
Power sensors absorb the power applied and 
provide an equivalent DC voltage at their out- 
put. To cover the complete power range from 
less than 1 nW to more than 100 mW, two 
different types of power sensors are 
required: thermocouple sensors based on the 
Seebeck effect, and semiconductor detectors 
using zero-bias Schottky diodes. Both types 
of transducers are available for the entire fre- 
quency spectrum. 


THERMOCOUPLE SENSORS 

Thermocouple sensors open up a wide 
power range from 1 uW to 100 mW. 
Regardless of the waveform, they always 
indicate the RMS power over the full range, 
giving precise results, even for modulated or 
complex signals. 


-Z8 -Z31 -Z251 -252 -Z53 -254 


Frequency S 
Power № 


DIODE SENSORS 

Diode sensors feature a higher sensitivity. 
They are able to measure power to as low as 
100 pW. Since they measure true RMS 
power down to 10 uW, they can even be 
used for signals with harmonic contents, 
noisy, or modulated signals. 


DIODE SENSORS WITH AN 

INTEGRAL 20-DB ATTENUATOR 

Diode sensors with an integral 20-dB attenu- 
ator fill the gap between pure diode sensors 
and thermocouples. They provide true RMS 
measurements in a range up to 1 mW and 
satisfy the most exacting requirements on 
measurement speed, even for levels between 
ten and 100 uW, where the use of thermo- 
couple sensors is limited. 


PEAK POWER SENSORS 

Peak power sensors contain rectifiers for 
measuring the peak modulation. They enable 
direct measurement of the TV sync pulse 
peak power, the power of TDMA signals, as 
well as of other pulsed signals with a pulse 
width from 2 us. In the frequency range 
from 1 uW to 20 mW, these sensors are a 
value-for-money alternative to special peak 
power meters. 
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RF PROBES 

RF probes are indispensable for measure- 
ments on non-coaxial circuits and compo- 
nents. Small input capacitance and low loss 


10 GH а " 
es ; enable low-load measurements directly in the 
- 1 GHz = circuit. Dividers increase the voltage mea- 
5  100MHz surement range and minimize the loading of 
e the device under test. 
та RF INSERTION UNITS 


RF insertion units are used for voltage mea- 
surements in coaxial circuits. They incorpo- 
rate a diode inserted in the inner conductor 
77 зав 440dB W-Z50 муга URV5-Z1 ` or connected via a piston attenuator and per- 
mit broadband measurements to be made up 
to 2 GHz with low reflection coefficient. 
Voltage am Given matched conditions, these insertion 
units can also be used for practically no-loss 
measurements of RF power. 


Frequency НИ 


Voltage Probes for the URV/NRV family. 


MEASURING HEADS 


Prohes 

URV 5-71 ФС Probe 0 to 400 V, 9 MQ, Зр. — — For low-capacitance DC voltage measurements in RF circuits at minimum load —— 
URV 5-7702, 4 ft. cable RF Probe For measurements in open RF circuits at low capacitance and resistive load 

URV 5-2703, 16 ft. cable 200 WV to 10 V, 20 kHz to 1 би 
URV-Z6 with 20 dB 2 mV to 100 V, 1 to 500 MHz The 20 dB and 40 dB plug-on dividers increase the voltage measuring 

plug-on divider*' range of theRF probe; the high Q factor of the capacitive divider makes 

URV-Z6 with 40 dB 20 mV to 1000 V, 500 kHz to 500 MHz the resistive loading negligible, the capacitive loading goes down 

plug-on divider*' to 0.5 pF (40 dB divider) 

URV-Z50 with “200 uV to 10 V, 20kHzto1GHz tC With integrated termination for power or level measurements on test items, with a 
50 Q Adapter source impedance of 50 Q in the frequency range up to 1 GHz (BNC female/male) 
URV-23 with = 200 pV to 10 V, 20 kHz to 500 MHz — With integrated termination for power or level measurements in 75 Q systems, 
75 Q Adapter such as antenna or video assemblies (BNC male) 


*! Included in accessory URV-Z6. 


RF Insertion Units (unless otherwise specified, all insertion units with N male/female; all power sensors with N male connectors) 


URV 5-225, 4 ft. cable 10 V Insertion Unit 50 Q Low-load RF voltage measurements in coaxial 50 О systems, low-loss power 

URV 5-Z26, 16 ft. cable 200 uV to 10 V, 9 kHz to 2 GHz measurements on well-matched RF lines 

URV5-244,4ft.cable | |  i00VinsertionUnt5ÜO — Virtually no-load RF voltage measurements in coaxial 50 O systems even at higher 
URV 5-245, 16 ft. cable 2 mV to 100 V, 100 kHz to 2 GHz voltages. Due to minimum insertion loss and reflection coefficient, this unit causes 
St а Bi T ae practically no interference ona 50 Q line.  — — nen 
URV 5-246, 4 ft. cable 100 V Insertion Unit 75 О RF voltage measurements in coaxial 75 €2 systems, same performance as 

URV 5-247, 16 ft. cable «— —— 2 mV to 100 У, 100 kHz to 2 GHz — — —. Insertion Unit URV 5-24/50 © 

NASAZ И —— 3333 3 МЮ 
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NAS-25 — &— M20 W Insertion Unit, 70 to 1000 MHz eee 
МАБ ZB — o 120 W Insertion Unit, 890 to 960 MHz ә а. 

NAS-Z7 30 W Insertion Unit, 890 to 960 MHz, For GSM, DCS 1800 


1710 to 1880 MHz 
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Power Meters 


Power Sensors * Probes • RF Insertion Units 


Power Sensors 


NRV-Z1 02, 4 ft. cable 
NRV-Z1 03, 16 ft. cable 


NRV-Z2 02, 4 ft. cable 
NRV-Z2 03, 16 ft. cable 


NRV-Z3 02, 4 ft. cable 
NRV-Z3 03, 16 ft. cable 


NRV-Z4 02, 4 ft. cable 
NRV-Z4 03, 16 ft. cable. 
NRV-Z5 02, 4 ft. cable 
NRV-Z5 03, 16 ft. cable 


Diode Power Sensor 50 Q 

10 MHz to 18 GHz, 1 nW to 20 mW 
Diode Power Sensor 50 Q 

10 MHz to 18 GHz, 100 nW to 500 mW 
Diode Power Sensor 75 Q 

1 MHz to 2.5 GHz, 400 pW to 13 mW 
Diode Power Sensor 50 Q 

100 kHz to 6 GHz, 500 pW to 20 mw 


Diode Power Sensor 50 Q 
100 kHz to 6 GHz, 50 nW to 500 mW 


(PC 3.5 m 


Power measurements of highest sensitivity up to 18 GHz in 50 Q systems 


Power measurements of highest sensitivity in the frequency range 
100 kHz to 6 GHz, very large dynamic range 


Like NRV-Z4, but for high powers and minimum mismatch — 


Power measurements up to 26.5 GHz with high sensitivity in 50 O systems 


Peak power measurements, pulse width 22 (200) us, pulse repetition rate 
210 ШУ) Hz, 3 models. 


Like NRV-Z51, but with PC 3.5 connector for measurements up to 26.5 GHz 


‘High-power measurements up to 10 W also with non-sinusoidal signals | || 


High-power measurements М to 30 W also with non-sinusoidal signals — 


NRV-Z6 Diode Power Sensor 50 О 
Se ETA, 50 MHz to 26.5 GHz, 1 nW to 20 mW — 
NRV-Z7 Diode Power Sensor 50 Q 

NM IE 10 MHz to 13 GHz, inWto20mW — 3—— 
NRV-Z8 Diode Power Sensor 50 Q 
— .10MHzto 13 GHz 100 nWto500mW — 
NRV-Z15 Diode Power Sensor 50 О, 
"V———— шн S0MHZto40GHZ1MWto20MG — 
NRV-Z31 Peak Power Sensor 50 Q 
EM .30MHzto 6 GHz 1 uWto20mW — 
NRV-Z51 Thermocouple Sensor 50 Q 
aso a ..DCto18GHz 1 Мо 100 MW — 
NRV-Z52 Thermocouple Sensor 50 Q 
" m DC to 26.5 GHz 1 pW to 100mW — _ 
NRV-Z53 Thermocouple Sensor 50 Q 
"ORG DC to 18 GHz, 100 yW to 10W — —— 
NRV-Z54 Thermocouple Sensor 50 Q 
NR DC to 18 GHz, 300 hWto30W "— €—— — 
NRV-Z55 Thermal Power Sensor 50 О, 


O0-4GHzluWio100MW —  —— 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


PROBES 
DC Probe — Order URV 5-71. 


RF Probe — Order URV 5-77. 


RF Prohe with 20 dB and 40 dB Plug-on Divider — 
Order URV-Z6. 


RF Probe with 50 © Adapter — Order URV-Z50. 
RF Probe with 75 Q Adapter - Order URV-Z3. 


RF INSERTION UNITS 
10 V Insertion Unit, 50  — Order ОВУ 5-22. 


100 V Insertion Unit, 50  — Order ОВУ 5-744. 
100 V Insertion Unit, 75 Q — Order URV 5-Z47. 
120 W Insertion Unit, 1 to 30 MHz - Order NAS-Z1. 
1200 W Insertion Unit, 1 to 30 MHz - Order NAS-Z2. 
120 W Insertion Unit, 25 to 200 MHz — 

Order NAS-Z3. 

120 W Insertion Unit, 70 to 1000 MHz - 

Order NAS-Z5. 

120 W Insertion Unit, 890 to 960 MHz - 

Order NAS-Z6. 

30 W Insertion Unit, 890 to 960 MHz, 

1710 to 1880 MHz - Order NAS-Z7. 


200 - Ромег Meters 


POWER SENSORS 
Diode Power Sensor, 50 Q - Order NRV-Z1. 


Diode Power Sensor, 50 Q - Order NRV-Z2. 
Diode Power Sensor, 75 О - Order NRV-Z3. 
Diode Power Sensor, 50 О — Order NRV-Z4. 
Diode Power Sensor, 50 О — Order NRV-Z5. 
Diode Power Sensor, 50 Q - Order NRV-Z6. 
Diode Power Sensor, 50 Q - Order NRV-Z7. 
Diode Power Sensor, 50 Q — Order NRV-Z8. 
Diode Power Sensor, 50 © - Order NRV-Z15. 
Peak Power Sensor, 50  - Order NRV-Z31. 


Thermocouple Power Sensor, 50 Q - 
Order NRV-Z51. 


Thermocouple Power Sensor, 50 © - 


1 uW to 100 mW, DC to 26.5 GHz. Order NRV-Z52. 


Thermocouple Power Sensor, 50 © - 
Order NRV-Z53. 

Thermocouple Power Sensor, 50 0 - 
Order NRV-Z54. 

Diode Power Sensor, 50 О - 

Order NRV-Z15. 


Thermocouple Power Sensor, 50 © - 
Order NRV-Z55. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“© See Tektronix on the World Wide Web: 


http://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


Signal Generators 
SMIQ * SMIQE * SME • SMHU58 


Introduction 


Signal generators are the primary stimulus tool in testing a wide range of components and 
systems used in wireless communication networks and RF/Microwave products. Tektronix 
offers a wide variety of signal generators to meet your changing needs. Generators with per- 
formance for digital modulated signals as well as analog formats, over the range of 9 kHz to 
40 GHz are available. 


Whether your needs are excellent phase noise, low spurious output, flexible digital modula- 
tion or high value, the signal generators from Tektronix offer you the right solution. 


SIGNAL SOURCES OFFERED 
SMIQ 02/03 Vector Signal Generator 


300 kHz to 3.3 GHz, IQ inputs, flexible digital modulation, CDMA capability, fading simulation. 


SME 02/03/03E/06 Digital Signal Generator 
5 kHz to 6 GHz, digital signals for most wireless communication formats, four models cover 
from 5 KHz to 6 GHz. 


SMHU58 Signal Generator 
100 kHz to 4.32 GHz with high signal purity and frequency agility. For all types of digital and 
analog modulation. 


IQSIM Software 
Software tool for creating all types of digital modulation. 


SME - K2 
Software tool for generation of TDMA signals with the SME series generators. 


SMT 02/03/06 
5 kHz to 6 GHz multipurpose RF generators with analog modulation. 


SMY 01/02 
9 kHz to 2 GHz versatile, low cost, easy to use units for general purpose and production. 


SMP 02/03/04/22 
10 MHz to 40 GHz with high signal purity and output power for microwave system testing. 


Signal 


DIGITAL GENERATOR GUIDE 

МОЛЫМ ОЕ eU derent ua 202 
SME:02/03/03E/06. о 208 
МЯЎ me сы EEUU TES 211 
SME-K2 Software ырны 210 
IQSIM Softwares hend 215 
ANALOG GENERATOR GUIDE 

SMTEU2/0SJ0BE во ера со 218 
ОМОР oe зрее е а 219 
MICROWAVE GENERATOR GUIDE 
SMP-02/03/04/022 кас eR scu, 216 
MIXED SIGNAL SOURCES 

AWG 5105705: о aa 442 
AEG:310/320-— ro b р e 446 
1:202]. а ааа 448 
AWG ZOOS ЕА нкт 450 
LOGIC SOURCES 

HES:S0U3 Жой neve сеа 18 453 
HRS S009 жерын аЛ ИЛАН ЫЛ 453 
Ю@2028А/ аа 456 
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Signal Generators 


SMIQ and SMIQE 


W 
) Й Features 


SMIQ 
* Frequency Range 300 kHz to 3.3 GHz 
(SMIQ03)300 kHz to 2.2 GHz (SMIQ02) 


* Broadband Analog 1/0 Inputs 


* NADC, GSM, PHS, CDMA Digital 
Modulation Formats (optional) 


• Superior Modulation Accuracy and Stability 
* Wideband AM 

* Excellent Spectral Purity 

* High Level Accuracy 

* Frequency and Phase Modulation (optional) 


* Fading Simulator in Conformance to 
Communications Systems Specifications 
(optional) 

* Universal Modulation Coder for Custom- 
Designed Digital Modulation (optional) 


Applications 


* Wireless Component Design and Test 
* Manufacturing Test 

* Mobile Phone Design and Test 

* Base Station Design and Test 


* Digital Video Component and System 
Design, Test 


* Wideband CDMA Development 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“Ў See Tektronix on the World Wide Web: 
NOVAM. http://www.tek.com 


Product(s) complies with IEEE Standard 


IEEE-488 488.2-1987, with SCPI 1993.0. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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New SMIQ Vector Signal Generator. 


SMIQ Vector Signal Generator 
The new SMIQ Vector Signal Generator 
covers a frequency range from 300 kHz to 
3.3 GHz. With superior modulation accuracy 
and excellent spectral purity, the SMIQ sets a 
new standard in the signal generator field for 
digital modulation applications. 


The built-in 1/0 modulator with a bandwidth 
of 30 MHz guarantees the highest modula- 
tion quality and versatility for all digital mod- 
ulation formats for all in-channel and out-of- 
channel applications. 


HIGH SPECTRAL PURITY 

The SMIQ series offers the needed high 
spectral purity for demanding digital modula- 
tion and analog modulation applications. 
They provide the spectral purity required for 
sensitivity measurements or adjacent channel 
selectivity measurements. 


SUPERIOR VECTOR ACCURACY OVER THE 
COMPLETE FREQUENCY RANGE 

Making measurements of digital receivers 
with minimal measurement uncertainty 
requires a test source with excellent vector 
accuracy. The SMIQ generator provides 
superior precision of the 1/0 modulator over 
the entire frequency range. 


The economy models SMIQO2E and 
SMIQOSE have been especially designed for 
the generation of standards based signals 
and satisfy the requirement for an economi- 
cally attractive solution with an outstanding 
price/performance ratio. 


SIGNAL GENERATION FOR DIGITAL STAN- 
DARDS 

With options SMIQ-B10 and SMIQ-B11, 
setup of PHS, GSM and NADC signals is 
automatic. Data frames and time slots can be 
easily edited with a graphical interface. 
Power ramping, symbol rate and baseband 
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filtering can be varied for design limit testing. 


CDMA signals for 15-95 testing are provided 
with option SMIQ-B42. Forward and reverse 
link signals are included for base station or 
mobile unit signals. 


FADING SIMULATION FOR DIGITAL 

WIRELESS APPLICATIONS 

A unique feature of the SMIQ series is the fad- 
ing simulation in conformance to communica- 
tion standards. The fading options add six- or 
twelve-path functionality for one or two RF 
channels. Recommended fading statistics 
such as Rayleigh, Rice, and Log Normal are 
also provided as standard settings which 
characterize the environmental situation. 


WIDEBAND CDMA SOFTWARE 

WCDMASIM is a Windows-based software 
tool for calculating W-CDMA signals and 
transferring them via IEEE-bus interface to 
the signal generator SMIQ. It calculates and 
transfers automatically all the modulation 
parameters and data files as well as the main 
SMIQ settings (frequency, level, chip rate ...). 
The main features of WCDMASIM are 

as follows: 

* Chip rates to 7 Mchips/sec. 


* 4, 8 or 15 code channels 

* Code and data generation in ASCII form, 
freely definable 

* Long code generation: 

* Period: 1 radio frame (40960 chips) 

* Data files: 

The data files are n x 1280 bits long (1280 

bits = 1 radio frame) >/ files *.wcs 


* Works with any SMIQ equipped with 
options B10, B11, B42 


Signal Generators 


SMIQ and SMIQE 


Characteristics 


FREQUENCY 
Range SMIQ02/ SMIQO2E - 
300 kHz to 2.2 GHz. 


Range SMIQ03/ SMIQO3E – 
300 kHz to 3.3 GHz. 


Resolution — 0.1 Hz 

Setting time to within <1х10-7 for f 3450 MHz 
and «240 Hz for f «450 MHz after 
IEC/IEEE-bus delimiter 

for SMIQ02/03 - «15 ms 

after trigger pulse іп list mode — «500 us 

for SMIQO2E/03E — «20 ms. 


Phase Offset — adjustable in steps of 1°. 


REFERENCE FREQUENCY 

Aging (after 30 days of operation) — 
Standard: 1х10% /year 

Option SM-B1: «1x10? /day. 


Temperature Effect (0 to 50°C) - 

Standard: 2х10-8 

Option SM-B1: <5х10-8, 

Warm-up Time - «15 min 

Output for internal reference — 
Frequency: 10 MHz 
Level Vrms (EMF, sinewave): 1 V 
Source impedance: 50 Q 

Input for external reference — 
Frequency for SMIQ02/03: 1 to 16 MHz in 
1 MHz steps 
Frequency for SMIQO2E/O3E: 5 or 10 MHz 
Permissible frequency drift: 3x10—6. 
Input Level — 0.1 to 2 Vrms. 
Input Impedance — 200 Q. 


Electronic Tuning (EXT. TUNE) - 1х10-7 /V 
Input voltage range: 0 to +10 V 
Input impedance: 10 КО. 


SPECTRAL PURITY 


SPURIOUS - 
Harmonics at levels «10 dBm: <-30 dBc 
Nonharmonics 
CW, carrier offset »10 kHz 
0.3 to 450 MHz: <—74 dBc 
>450 to 1500 MHz: «-80 dBc 
»1500 to 3000 MHz: <—74 dBc 
>3000 MHz: «-60 dBc 
Vector modulation, carrier offset 
10 kHz to «300 MHz 
0.3 to 3300 MHz: «-70 dBc 
carrier offset «300 MHz 
0.3 to 3300 MHz: <-60 dBc 
(typ. <-65 dBc). 
Broadband Noise, CW — 
carrier offset >5 MHz 
f >20 MHz: <-135 dBc (typ. - 140 dBc) 
f »3 GHz: «-130 dBc (typ. - 135 dBc) 


Broadband Noise, Vector Modulation - 
«—130 dBc (typ. -135 dBc) 
f >20 MHz, carrier offset >5 MHz: 


cw Vector 

modulation 
f = 20 MHz to 450 MHz «-116 Вс «—119 dBc 
f=1GH2 $126 Вс <123 dBc | 
f-2GHz — «-120dBc «-120dBc — 
f-3GH <-116 dBc «-116 dBc 
f = 20 MHz to 450 MHz <-106 Вс «-109 dBc 
f=1 GHz «-116dBc «-113 dBc. 
f-2GHz d «-110dBc «-110 dBc 
f = 3 GHz <-106 dBc <-106 dBc 
Residual FM, RMS (f = 1 GHz) 
With SMIQ02/03: 


0.3 to 3 kHz (ITU-T) —1 Hz 
0.03 to 20 kHz —4 Hz 
With SMIQ02E/03E: 
0.3 to 3 kHz (ITU-T): <8 Hz 
0.03 to 20 kHz: <20 Hz 
Residual AM, RMS — (0.03 to 20 kHz). 


LEVEL 
Range: —140 to +13 dBm (PEP) *! 
Overranging without guarantee of specs: 
up to 16 dBm. 
Resolution: 0.1 dB 
Total measurement uncertainty - >-127 dBm 
f «2 GHz: ««1 dB 
f >2 GHz: <+1.5 dB 
Frequency Response at 0 dBm - 
«1 dB, typ. «0.3 dB 
Output Impedance - 50 О 
VSWR: «2 


Setting Time (IEC/IEEE bus) CW, Analog 
Modulation — «25 ms with mechanical atten- 
uator, «10 ms without mechanical attenuator. 


Non-interrupting Level Setting - 
Range »20 dB. 


Overload Protection — Protects the unit from 
externally applied RF power (from 50 W 
source) and DC voltage. 

Max. Permissible RF Power - 50 W. 

Max. permissible DC voltage — 35 V. 
INTERNAL MODULATION GENERATOR 


Frequency range — 0.1 Hz to 1 MHz 
Resolution: 0.1 Hz. 


Frequency drift - Level V <1x10~ + 0.012 Hz 
Frequency response up to 100 kHz - «0.4 dB 
Frequency response up to 1 MHz - <2 dB 


Distortion up to 100 kHz (В, >200 0, level 
1 Vj) - «0.196 


Signal 


Open-circuit voltage at LF socket - 
1 mVp to 4 p (RL >200 Q) 
Resolution — 1 mV 
Setting error at 1 kHz — 1% + 1 mV 


Output impedance — approx. 10 W 


Frequency setting time (after receiving 
last IEC/IEEE-bus character) - «10 ms 


SIMULTANEOUS MODULATION 

Any combination possible with the following 
exceptions: FM and phi M at the same time 
Digital modulation and vector modulation at 
the same time 

Pulse modulation cannot be used together 
with level attenuation function LEV ATT 
(option B10) 

AMPLITUDE MODULATION *? 

Modes - internal, external AC/DC 


Modulation depth — 0 to 100% 
modulation depths meeting AM specifica- 
tions linearly decrease on increasing the level 
from 7 to 13 dBm 
Resolution — 0.001 
Setting error at 1 kHz (m <80%) — «496 of 
reading +1% 
AM distortion at 1 kHz – 
m = 30% — <1% 
m = 80% — <2% 
Modulation frequency range - DC to 50 kHz 
for RF <5 MHz - DC to 3 kHz 
PULSE MODULATION 
Modes - external 
On/off ratio — >70 dB 
Rise/fall time (10/9095) – typ. 1 us 
Pulse repetition frequency — 0 to 500 kHz 
Pulse delay - typ. 1 us 
Modulation input AUX. IN/OUT 
Input level: TTL level (HCT) 
Input impedance: 10 КО 
BROADBAND AMPLITUDE MODULATION *3 
Mode - external DC 
Modulation frequency response — 
up to 10 MHz: «1 dB 
up to 30 MHz: «3 dB 
Modulation input (broadband AM) - 
Input impedance: 50 © 
Input voltage for 100% AM: 0.25 М, 
VECTOR MODULATION *3 
Mode - external DC 
Modulation inputs І and Q – 
Input impedance: 50 Q 
VSWR (DC to 30 MHz): «1.2 m 
Input voltage for full-scale input: VF + Q^ - 0.5 V 
(1 Меме with 50 Q source) 


Generators*203 


Signal Generators 


SMIQ and SMIQE 


Static error vector *4 for levels up to 
7 dBm (PEP) for SMIQ02/03 

rms value: «0.596 

peak value: «196 
For SMIQO2E/03E - 

rms value: <1% 

peak value: <3% 


Modulation frequency response up to 
30 MHz - <3 dB 


Residual carrier at 0 V input voltage, 
referred to full-scale input 4) — «-45 dBc 
МО imbalance 
Residual carrier 
Setting range: 0 to 50% 
Resolution: 0.005 
| not equal to Q 
Setting range: -12 to +12% 
Resolution: 0.001 
Quadrature offset 
Setting range: -10 to +10° 
Resolution: 0.1° 


DIGITAL MODULATION WITH OPTIONAL 
MODULATION CODER SMIQB10 


Modes - internal, external serial, 
external parallel 


Internal PRBS — selectable lengths: 29-1, 215- 
1, 216-1, 220-4, 221-1 and 223-1 


Inputs — DATA, BIT CLOCK, SYMBOL CLOCK, 
PAR DATA 
Serial data are derived from BNC sockets, 
parallel data (symbols) from rear PAR DATA 
socket. Parallel symbols may contain 1 to 8 
bits and read using an internal or external 
clock signal 

Trigger threshold: -2.5 to 2.5 V, selectable, 

resolution 0.1 V 

Input impedance: 1 КО to ground, 50 Q to 
ground and 50 Q to —2 V, selectable 


Outputs — DATA, BIT CLOCK, SYMBOL 
CLOCK, PAR DATA 


І and Q baseband signals – TTL levels 
Output voltage, EMF, peak value - 
VF +Q=1V 
POWER RAMP 

Output voltage: 0 to 1 V 

Output impedance: 10 © 


Level attenuation - 
via LEV ATT input 

Range: 0 to 70 dB 

Additional level error caused by attenu- 
ation *^: «1 dB (up to 35 dB), «1.5 dB (up 
to 70 dB) 
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Envelope control 
Modes 

Analog: external via POWER RAMP input (for 
data see vector modulation above). With an 
internal power ramp, the socket operates 
as an output. 

Digital: internal or external via BURST GATE 
Modulation inputs | and Q 1/0 (PAR DATA 
Socket). The BURST GATE input triggers off 
a power ramp (TTL level). The low/high 
transition starts the ramp function from 
blanking level to maximum level, the 
high/low transition from maximum level to 
blanking level. Static error vector 4), With 
an internal power ramp, the socket operates 
as an output. 

Function range: 1 ksymbol/s to 
2.5 Msymbol/s 

Rise/fall time 
Setting range: 0.25 to 32 symbols 
Resolution: 1/4 symbol 
Minimum time: 1 us 

Modulation modes SMIQ02/03 — 2FSK, 
4FSK, GFSK, GMSK, BPSK, QPSK, OQPSK, 
л/4 DQPSK, 8PSK, 16QAM, 32QAM, 640АМ, 
256QAM 


FSK 

Modulation modes — 2FSK, 4FSK, GFSK 
Symbol rate — 1 ksymbol/s to 2.5 Msymbol/s 
Shift — 0.1 to 1хї, 

Resolution — «0.595 


Baseband filter — УС05 (o = 0.15 to 0.7), 
cos (a = 0.15 to 0.7), 

Gauss, BxT = 0.2 to 1, resolution 0.01 
Bessel, ВХТ = 1.25 and 2.5 


Shift error, peak value for shift 200 Hz to 
650 kHz symbol rate <1.3 Msymbol/s, filter 
VCOS or cos with о: = 0.25 to 0.7 or Gauss, 
BxT = 0.2 to 0.7 - <1.3% 


GMSK 
Bit rate — 1 kbit/s to 2.5 Mbit/s 


Baseband filter — Gauss, BxT - 0.2 to 1 
Modulation phase error with PRBS data 


up to 1 Mbit/s, rms value - «1? 
peak value - «3? 
PSK 


Modulation modes — BPSK, QPSK, OQPSK, 
л/4 DQPSK, 8PSK 


Symbol rate — 1 ksymbol/s to 7 Msymbol/s 


Generators 


Baseband filter — "Cos (o = 0.15 to 0.7), 
cos (а = 0.15 to 0.7), resolution 0.01 
Modulation error vector, rms value 
up to 200 ksymbol/s, alpha =0.25: <1.2% 
up to 1.5 Msymbol/s, alpha =0.25: <2% 
up to 3 Msymbol/s, alpha =0.25L: <3% 
>3 Msymbol/s, alpha =0.25: typ. <3% 
QAM 
Modulation modes – 16QAM, 32QAM, 
64QAM, 2560AM 
Symbol rate — 1 ksymbol/s to 7 Msymbol/s 


Baseband filter — Cos (о: = 0.15 to 0.7), 
cos (a = 0.15 to 0.7), resolution 0.01 
Modulation error vector, rms value 
with 16QAM - 
up to 1 Msymbol/s, o. 20.25: «296 
up to 3 Msymbol/s, о 20.25: «396 
»3 Msymbol/s, о 20.25: typ. «396 
Modulation coding with SMIQ02/03 — 
differential coding, Gray code, GSM, 
МАОС, TETRA, TFTS, PDC, PHS, differential 
phase coding 
Modulation modes with SMIQO2E/03E – 
GFSK, GMSK, л/4 DQPSK 
Symbol rate — 1 ksymbol/s to 1.3 Msymbol/s 
GFSK 
Shift — 0.1 to 1Xfsymb 
Resolution — >0.5% 
Baseband filter — Gauss, BxT = 0.2 to 0.7, 
resolution 0.01 
Shift error, peak value for shift 2 to 650 
kHz - >2% 
GMSK 
Baseband filter — Gauss, BxT = 0.2 to 0.7 
Modulation phase error with PRBS data 
at 270.833 kbit/s, rms value - >1° 
peak value - >3° 
л/4 DQPSK 
Baseband filter — УС05 (о = 0.2 to 0.7) , 
cos (о = 0.2 to 0.7), resolution 0.01 
Modulation error vector, rms value 
up to 200 ksymbol/s, о 20.25 — «1.796 
up to 1.33 Msymbol/s, a 20.25 - «2.596 
Modulation coding with SMIQO2E/03E — 
GSM, NADC, PDC, PHS 


Signal Generators 


SMIQ and SMIQE 


DATA GENERATOR (OPTION SMIQB11) 
Programmable data memory for modulation 
data, envelope-control and trigger signals. The 
data generator can be operated only in con- 
junction with the optional modulation coder. 


Memory capacity - 4 Mbit 


Modes - automatically repeating, single shot, 
manually or externally triggered 
Inputs - 
Trigger input TRIGIN: for starting the data 
sequences in the data memory 
Selectable trigger delay: 0 to 2 1671 
symbols Selectable trigger suppression: 0 
to 2 26-1 symbols after trigger Switching 
threshold: -2.5 to 2.5 V, selectable, 
resolution 0.1 V Input impedance: 1 KQ to 
ground, 50 © to ground and 50 Q to —2 V, 
selectable Required pulse width: >50 ns 
Outputs - 
DATA modulation data: see data under 
"Digital modulation" 
BURST GATE, LEV ATT: control signals for 
envelope control and level attenuation 
CW: control signal for switching off 
digital modulation 
TRIGOUT 1, TRIGOUT 2: user-programmable 
trigger signals 
TRIGOUT 3: trigger signal on event 
HOP: control signal for frequency hopping 
in LIST MODE 


MEMORY EXTENSION (OPTION SMIQB12) 
The data generator memory can be extended 
to max. 20 Mbit by fitting one or two options 
SMIQB12. 


Memory capacity - 8 Mbit 


DIGITAL STANDARDS WITH OPTIONS 
SMIQB10 AND SMIQB11 


Digital standard GSM 

Frequency 
Standard: 880 to 960/1710 to 2000 MHz 
Range: same as SMIQ 


Modulation - GMSK 
Symbol Rate — 

Standard: 270 833 symbol/s 

Range: 1 000 to 300 000 symbol/s 
Baseband filter — 

Standard: Gauss, BxT = 0.3 

Range: Gauss, BxT = 0.2 to 0.7 


Frame structure — 1 to 8 slots user-definable 
for uplink and downlink 


Burst types - NORMAL, DUMMY, ALL DATA 
Burst on/off ratio: >80 dB 
Burst rise/fall time: corresponding to 
3 symbols, «18 us 
Slot attenuation, selectable: 0 to 70 dB 


Internal modulation data — PRBS, 29-1, 211- 
1, 215-1, 216-1, 220-1, 221-1, 223-1, program- 
mable data memory 


Phase error, rms value - <1°, typ. 0.5? 


Phase error, peak value (standard, 
level <7 dBm) - «37, typ. 1.8? 


Power density spectrum, typ. Values 
(standard, level «7 dBm PEP, resolution 
bandwidth 30 kHz) - 
Offset 
200 kHz 
SMIQ02/03: -34 dB 
SMIQO2E/03E: -34 dB 
400 kHz 
SMIQ02/03: -70 dB 
SMIQO2E/03E: -70 dB 
600 kHz 
SMIQ02/03: -78 dB 
SMIQ02E/03E: -80 dB 


Digital standard NADC to 1$54 and 15136 
Frequency - 
Standard: 824 to 894 MHz/1850 to 
2000 MHz 
Range: same as SMIQ 


Modulation - л/4 DQPSK 
Symbol Rate - 
Standard: 24 300 symbol/s 
Range: 1 000 to 200 000 symbol/s 
Baseband filter - 
Standard: 1005 (0 = 035) , cos (a=0.35) 
Range: УС05 (o.- 021007) с05 (a=0.2 to 0.7) 


Frame structure — 1 to 6 slots user-definable 
for uplink and downlink 


Burst types Up/Down TCH, ALL DATA, 
Up SHORT 

Burst on/off ratio — >80 dB 

Burst rise/fall time — corresponding to 
3 symbols, «123.4 us 

Slot attenuation, selectable — 0 to 70 dB 


Internal modulation data — PRBS, 29-1, 
211-1, 215-1, 216-1, 220.4. 221.4. 023.1. 
programmable data memory 
Error vector, rms value (standard, 
level «7 dBm PEP) – 
SMIQ02/03 - <1.2%, typ. 0.4% 
SMIQO2E/O3E — «1.795, typ. 0.9% 
Adjacent-channel power, typ. Values (stan- 
dard, level «7 dBm PEP) 
Offset - SMIQ02/03 and SMIQO2E/03E 
30 kHz - -35 dBc 
60 kHz — -75 dBc 
90 kHz - -78 dBc 
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Digital standard PDC to RCR STD-27 
Frequency - 
Standard: 810 to 826 MHz, 940 to 956 MHz, 
1429 to 1453 MHz, 1477 to 1501 MHz 
Range: same as SMIQ 


Modulation - л/4 DQPSK 
Symbol Rate - 

Standard: 21 000 symbol/s 

Range: 1 000 to 200 000 symbol/s 
Baseband filter - 

Standard: vC0S(«=0.5) , 

cos (a=0.5) 

Range: YCOS (a= 0.2 to 0.7) , 

cos (0=0.2 to 0.7) 


Frame structure — 1 to 6 slots user-definable 
for uplink and downlink 


Burst types — TCH, SYNC, VOX, CONTROL, 
ALL DATA 
Burst on/off ratio: >80 dB 
Burst rise/fall time: corresponding to 
2 symbols, «95.2 us 
Slot attenuation, selectable: 0 to 70 dB 


Internal modulation data — PRBS, 29-1, 
211-1, 215-1, 216-1, 220-1, 221-1, 223-1, 
programmable data memory 


Error vector, rms value (standard, level 
«1 dBm PEP) - 
SMIQ02/03: «1.296, typ. 0.4% 
SMIQO2E/03E: «1.795, typ. 0.9% 


Adjacent-channel power, typ. Values 
(standard, level <7 dBm PEP) SMIQ02/03 
and SMIQ02E/03E 

Offset 50 kHz: -74 dBc 

Offset 100 kHz: -78 dBc 


Digital standard PHS to RCR STD-28 
Frequency - 
Standard: 1895.0 to 1918.1 MHz 
Range: same as SMIQ 


Modulation - x/4 ООРЗК 
Symbol Rate — 
Standard: 192 000 symbol/s 
Range: 1 000 to 200 000 symbol/s 
Baseband filter - 
Standard: YC0S(«=0.5) , cos (a=0.5) 
Range: УС05 (a= 0.2 to 0.7) , 
cos (0=0.2 to 0.7) 
Frame structure - 1 to 8 slots user-definable 


Burst types — TCH (32 kbit and 16 kbit 
channel), SYNC, VOX, ALL DATA 
Burst on/off ratio: »80 dB 

Burst rise/fall time: corresponding to 
2 symbols, «13 us 

Slot attenuation, selectable: 0 to 70 dB 


Internal modulation data — PRBS, 29-1, 211- 
1, 215-1, 216-1, 220-1, 221-1, 223-1, program- 
mable data memory 
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Error vector, rms value (standard, level 
<7 dBm PEP, SMIQ02/03 and $МІ002Е/03Е) – 
«1.295, typ. 0.4% 
Adjacent-channel power, typ. values 
(standard, level «7 dBm PEP) 
Offset 600 kHz 
SMIQ02/03: «—74 dBc 
SMIQO2E/03E: -76 dBc 
Offset 900 kHz 
SMIQ02/03: «—76 dBc 
SMIQOZE/03E: -78 dBc 


Digital standard 1595 CDMA option SMIQB42 
Frequency — 

Standard: 824 to 894 MHz, 1850 to 

2000 MHz 

Range: same as SMIQ 


Modulation - QPSK, OQPSK 
Chip Rate - 
Standard: 1.2288 Mchip/s 
Range: 
SMIQ02/03: 1kchip/s to 7 Mchip/s 
SMIQO2E/03E: 1kchip/s to 1.3 Mchip/s 
Baseband filter — 
Standard: 1595 with or without equalizer 
Other filters: vCOS (с = 0.2 to 0.7) , 
cos (a=0.2 to 0.7) 


Forward link, mode 18 – 


Number of code channels — 1 to18 
Walsh code, selectable — 0 to 63 
Code channel power — 0 to -30 dB, 
4 user-definable code channels 


Forward link, mode 64 - 
Number of code channels: 1 to 64 
Code channel power: 0.0 to —30 dB, 
2 user-definable code channels 


Reverse link - 
full-rate mode, half-rate mode with 
random power gating 


Internal modulation data — 
Forward link, 19200 bit/s: PRBS, 
0 sequence, 1 sequence, 01 alternating, 
different for each code channel 
Reverse link, 28800 bit/s: PRBS, 
0 sequence, 1 sequence, 01 alternating 


Synchronization signals (chip rate 1.2288 
Mchip/s) - chip clock, input and output, 2 
outputs for 80 ms, 80/3 ms, 20 ms, 2 s 
clock, trigger input 


Modulation accuracy r (standard, level 

<7 dBm PEP) - 20.9995 

Adjacent-channel power in 30 kHz bandwidth, 

typ. values (standard, level <7 dBm PEP) 
with offset >800 to 850 kHz — -70 dBc 
with offset >850 kHz to 5 MHz - -75 dBc 
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FADING SIMULATION WITH SMIQ02/03 WITH 
OPTIONS SMIQB14, SMIQB15 


RF bandwidth (-3 dB) - >14 MHz 


Frequency response up to 5 MHz offset from 
carrier frequency - «0.6 dB, typ. «0.3 dB 


Modes - external via | and Q modulation 
inputs, internal with modulation coder option 
Number of paths and channels — 
with option SMIQB14: 6 paths, 1 channel 
with options SMIQB14 and —B15: 12 paths, 
1 channel, or 6 + 6 paths, 2 channels with 
second SMIQ through simple retrofit 
(for instructions see manual) 
Path attenuation - 
Range: 0 to 50 dB 
Resolution: 0.1 dB 
Error (in the range 0 to 20 dB): «0.3 dB 
Path delay - 
Range: 0 to 1600 js 
Resolution: 50 ns 
Error: «5 ns 
Doppler shift - 
Frequency range: 0.1 to 1600 Hz 
Speed range: Vmin = (0, 03 x 109 x (m/s?)) / fae 
Vmax = (479 x 10° x (m/s?) / fae 
example with fac = 1 GHz: Vmin = 0.1 km/h, Vmax 
1724 km/h 
Resolution: 0.1 km/h, m/s, mph 
Error: «0.1396 
Rayleigh fading — 
Pseudo noise interval: »372 h 
Deviation from theoretical 
CPDF * for Pavg = 0 dB 
from —20 dB to + 10 dB: «1 dB, typ. «0.3 dB 
from —30 dB to —20 dB: «2 dB, typ. 
«0.3 dB 
Rice fading - 
Power ratio *7 
Range: -30 to +30 dB 
Resolution: 0.1 dB 
Frequency ratio 
Range: -1 to +1 
Resolution: 0.05 
Log Normal fading, Suzuki fading - 
Standard deviation 
Range: 0 to 12 dB 
Resolution: 1 dB 
Local constant: Imi, to 200 m 
12x10 2 


піп = f 
RF 


Correlation — paths 1 to 6 with paths 7 to 12 
Magnitude range: 0 to 10096 
Resolution: 0.05 
Phase range: 0 to 360? 
Resolution: 1° 
General data - 
Thermal loading: specs guaranteed 
in range 0 to 45°C 
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FREQUENCY MODULATION WITH SMIQ02/03 
WITH OPTION SM-B5 


Modes - internal, external AC/DC, two-tone 
with two modulation channels FM1 and FM2 
Max. deviation without 1/0 modulation - 

0.3 to 450 MHz: 2 MHz 

>450 to 750 MHz: 0.5 MHz 

>750 to 1500 MHz: 1 MHz 

>1500 to 3300 MHz: 2 MHz 
Max. deviation with 1/0 modulation - 

0.3 to 750 MHz - 2 MHz 

>750 to 1200 MHz — 1 MHz 

»1200 to 3300 MHz - 2 MHz 


Resolution — «196, min. 10 Hz 

Setting error at AF = 1 kHz - <3% of read- 
ing +20 Hz 

FM distortion at AF = 1 kHz and half 
maximum deviation — <0.5% 


Modulation frequency range — 

with maximum deviation: DC to 500 kHz 

at <25% of maximum deviation: DC to 2 MHz 
Modulation frequency response — 

10 Hz to 100 kHz: «0.5 dB 

10 Hz to 2 MHz: «3 dB 


Incidental AM at 40 kHz deviation, AF = 1 
kHz, carrier frequency >5 MHz ~ «0.1976 


Carrier frequency offset with FM — 
«0.0196 of maximum deviation +1% of 
selected deviation 
EXT1, EXT2 modulation inputs — 
Input impedance: >100 КО 
Input voltage for selected modulation depth: 1 V; 
High/low indication (10 Hz to 100 kHz): for 
inaccuracy »396 


PHASE MODULATION WITH SMIQ02/03 WITH 
OPTION SM-B5 


Modes - internal, external AC/DC, two-tone 
with two modulation channels PM1 and PM2 
Max. deviation without 1/0 modulation - 

0.3 to 450 MHz: 20 rad 

>450 to 750 MHz: 5 rad 

>750 to 1500 MHz: 10 rad 

»1500 to 3300 MHz: 20 rad 
Max. deviation with 1/0 modulation - 

0.3 to 750 MHz: 20 rad 

>750 to 1200 MHz: 10 rad 

»1200 to 3300 MHz: 20 rad 


Resolution - «196, min. 0.001 rad 


Setting error at AF = 1 kHz - <3% of 
reading + 0.01 rad 

Distortion at AF - 1 kHz and half maximum 
deviation — <1% 

Modulation frequency range — DC to 100 kHz 
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Modulation frequency response 10 Hz to 
100 kHz - «0.5 dB 


EXT1, EXT2 modulation inputs — 
Input impedance: »100 КО 
Input voltage for selected modulation depth: 1 V p 
High/low indication (10 Hz to 100 kHz): for 
inaccuracy <3% 


FREQUENCY MODULATION WITH 
SMIQO2E/03E 
Modes - internal, external AC/DC, two-tone 
with two modulation channels FM1 and FM2 
Max. deviation without 1/0 modulation - 

0.3 to 450 MHz: 20 MHz 

»450 to 750 MHz: 5 MHz 

>750 to 1500 MHz: 10 MHz 

»1500 to 3300 MHz: 20 MHz 
Max. deviation with 1/0 modulation - 

0.3 to 750 MHz: 20 MHz 

»150 to 1200 MHz: 10 MHz 

>1200 to 3300 MHz: 20 MHz 


Resolution - «195, min. 10 Hz 


Setting error at AF = 1 kHz — <3% of 
reading + 20 Hz 


FM distortion at AF = 1 kHz and 10% of 
max. deviation - <0.3%, typ. 0.1% 
Modulation frequency range — 

FM1: DC to 100 kHz 

FM2: DC to 8 MHz 
Modulation frequency response — 

FM1, 10 Hz to 100 kHz: «0.5 dB 

FM2, 10 Hz to 8 MHz: «З dB 


Incidental AM at 40 kHz deviation, AF-1 
kHz, carrier frequency >5 MHz - «0.1 % 


Carrier frequency offset with FM DC - 
<0.1% of deviation 
EXT1, EXT2 modulation inputs — 
Input impedance: >100 KQs 
Input voltage for selected modulation depth: 1 Vp 
High/low indication (10 Hz to 100 kHz): for 
inaccuracy »396 


SWEEP 
Digital sweep in discrete steps 


RF sweep, AF sweep - 
Modes — automatic, single shot, manual 
or external trigger, linear or logarithmic 
Sweep range — user-selectable 
Step width (lin) — user-selectable 
Step width (log) — 0.01 to 100% 

Level sweep — 
Modes — automatic, single shot, manual 
or external trigger, logarithmic 
Sweep range - 0.1 to 20 dB 
Step width (log) - 0.1 to 20 dB 


Step time - 10 ms to 1 s 
Resolution: 0.1 ms 
Markers - 3, user-selectable 
MARKER output signal - TTL level (НСТ), 
selectable polarity 
X output — 0 to 10 V 
BLANK output signal — TTL level (HCT), 
selectable polarity 
LIST MODE (WITH SMIQ02/03) 
Frequency and level values can be stored in 


a list and set in an extremely short time; 
permissible level variation: 20 dB 


Modes - automatic, single shot, manual or 
external trigger 


Max. number of channels — 2000 


Step time - 1 msto 1s 
Resolution: 0.1 ms 


MEMORY FOR INSTRUMENT SETTINGS 
50 storable settings 


Memory sequence modes — automatic, 
single shot, manual or external trigger 


Step time - 50 ms to 60 s 
Resolution: 1 ms 


REMOTE CONTROL 

System - IEC 625 (IEEE 488) 
Instruction set - SCPI 1993.0 
Connector — 24-contact Amphenol 
IEC/IEEE-bus address — 0 to 30 


Interface functions — SH1, AH1, Тб, L4, 
SR1, RL1, PP1, DC1, DT1, CO 


Dimensions (W x H x D) - 435 mm x 192 
mm x 460 mm 

Weight — 25 kg when fully equipped 

*! PEP = peak envelope power 

*? Data apply to RFs5 MHz unless specified oth- 
erwise and for ATTENUATOR MODE NORMAL 
function 

*3 Additional error with ALC OFF «0.3 dB opera- 
tion with temperature variations of less then 5°C. 
*4 Applies after a warm-up time of 1 hour and 
recalibration for 4 hours of operation with 
temperature variations of less than 5°C. 

*5 With a second SMIQ only 

*6 CPDF = cumulative probability distribution func- 
tion; levels referred to average value of output level 
*7 Ratio of discrete and distributed component 
*8 Contrast of LCD lower at higher temperature 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SMIQ02 

Vector Signal Generator (300 kHz to 2.2 GHz). 
Includes: Power Cord, Operating Manual. 
SMIQ03 

Vector Signal Generator (300 kHz to 3.3 GHz). 
Includes: Power Cord, Operating Manual. 

SMIQ OPTIONS 

Opt. B1/SM-B1 — OXCO reference oscillator. 
Opt. B5/SM-B1 - FM phase modulation. 

Opt. B10/SMIQ-B10 - Modulation coder. 

Opt. B11/SMIQ-B11 - Data Generator PHS, PDC, 
15-136 GSM. 

Opt. B12/SMIQ-B12 — 8 Mbit memory extension. 
Opt. B13/5MIQ0B12 - 2nd 8 Mbit memory exten- 
Sion option B12 req. 

Opt. B14/SMIQ-B14 - Fading Simulator 6 paths 
SMIQ02* and SMIQ03 only. 

Opt. B15/SMIQ-B15 — 2nd fading simulator 

12 or 646. 


Opt. B19/SMIQ-B19 - RF and LF rear panel 
connectors. 

Opt. B42.SMIQ-B42 — CDMA 15-06 B10 and B12 req. 
Opt. B50/SMIQ-B50 — High speed CPU. 

Opt. 1R - ZZA94 rack mount adapter. 

WCDMASIM Software *Contact Local Tektronix 
office. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 

Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover three 
years. 


Opt. R5 — Repair warranty extended to cover five 
years. 


Rackmount for 19" Rack - Order ZZA-94. 
Service Kit - Order SM-Z2. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
http://www.tek.com 


NOM 
[GPIB] Product(s) complies with IEEE Standard 
IEEE-488 488.2-1987, with SCPI 1993.0. 
| 

ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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Е 
Pa € Features 


SME 
* Frequency Range 
5 kHz to 6 GHz SME06 
5 kHz to 3 GHz SME03 
5 kHz to 2.2 GHz 5МЕОЗЕ 
5 kHz to 1.5 GHz SME02 


* All Common Digital Modulation Modes 
Provided in One Unit: GMSK, л/4-ООРЗК, 
GFSK, FSK, 4FSK, FFSK, ... 

* All Modulation Modes Usable over the 
Entire Frequency Range 

* No External Modulation or Data 
Sources Required 

* Internal Control of Frequency and Level 
Hopping Synchronous with the Data Signal 

* Freely Programmable Data Sequences and 
Trigger Conditions 

* Frequency Setting Time «0.5 ms for 
Frequency-agile Systems 
(Not Available in 5МЕОЗЕ) 

* Broadband, Linear AM DC for Generation of 
Level Bursts with Predefined Shape 

* Extremely High Spectral Purity for Out-of- 
channel Measurements 

* Very High Level Accuracy; Resetting Error 
of Attenuator 0.01 dB 

* RF, AF, and Level Sweep 

* Programmable Measurement Sequence for 
up to 50 Complete Instrument Settings 

* Ultra-low RF Leakage for Measurements on 
Highly Sensitive Paging Receivers 

* Easy-to-operate Menu Concept 


Applications 


* Digital Radio Receivers 
* Digital Radio Networks 
* Analog Modulations 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 


PIB Product(s) complies with IEEE Standard 
Weee-4gg |488.2-1987 with SCPI conformance. 
Е 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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SME SIGNAL GENERATOR 

The SME Signal Generator supplies the com- 
plex signals required for the development 
and testing of digital mobile radio receivers. 
It's capable of generating all signals used in 
the main digital radio networks in line with 
relevant standards regarding the type of 
modulation, data format, TDMA structure, 
and frequency hop patterns. The SME is also 
useful in the analog signal world of conven- 
tional signal generators. 


The SME covers a frequency range from 

5 kHz to 6 GHz. They can be tailored to your 
requirements by means of a wide variety of 
options with emphasis either on digital 
modulation, analog applications, or expan- 
sion into a universal signal generator. 


DIGITAL MODULATION 

With the DM Coder (standard on SMEOSE, 
Option 11 all other models) the SME pro- 
vides a variety of network-specific digital 
modulation modes: 


Modulation Network 
GMSK GSM, DCS 1800/DCS 1900 
(PCN), CDPD, DSRR, 
нн МО, MOBILTEX _ 
pi/4-DQPSK NADC, PDC, TFTS, 
M _.... PETRA, АРСО25 
GFSK _ ШЕСТ, CT2, CTS — 
4FSK ERMES, АРСО25 
m FLEX MODACOM — 
FSK, FFSK POCSAG, FLEX, Cityraf 


The SME has been designed to allow for the 
integration of future types of modulation 
and networks. 
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Frequency and phase changes are produced 
by DDS (direct digital synthesis). The fre- 
quency and phase response are therefore 
synthesizer-accurate. There is no drift at the 
carrier frequency. The DM coder is provided 
standard in the SMEOSE. 


The modulation spectrum stands out for its 
high spectral purity. Sidebands are well 
below permissible levels at the frequency 
spacing relevant for adjacent-channel mea- 
surements. Filters other than the standard 
ones may be used for varying the modulation 
spectrum (for GMS network: filters with 

BxT = 0.2, 0.3, 0.5). With GFSK modulation 
for DECT, non-standard deviations may be 
set to allow in-depth receiver tests. 


The data signals for modulation are applied 
externally or supplied by the internal data 
generator. Bit rates are selectable with FSK; 
they are network-specific for other types of 
modulation. 


Data Generator: The data generator supplies 
freely programmable data signals and 
Pseudo Random Bit Sequence (PRBS) sig- 
nals in line with CCITT. For PRBS signals, 
five sequence lengths between 29 - 1 

and 223 — 1 are selectable. Up to ten differ- 
ent data signals can be stored. 


Level and Frequency Hopping Synchronous 
with Data Signal: In addition to the data sig- 
nal, the data generator supplies a burst and 
level switch signal. The burst and level 
switch signals are programmed bit-parallel 
with the data signal via list entries. The burst 
signal serves for controlling fast level 
changes (»80 dB) or frequency changes 
(«0.5 ms). 
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The internal level switch signal can be 

replaced by an external logic signal. The sig- 
nal switches the level in selectable steps with 
a rise/fall time «10 us and enables level vari- 
ations of up to 20 dB (overrange up to 40 dB). 


ANALOG MODULATION 

Amplitude Modulation: The modulation 
frequency range is DC to 100 kHz. 
Particularly noteworthy is the extremely low 
incidental phase modulation with AM, which 
plays an important role in AM sensitivity 
tests on FM receivers. 


Frequency Modulation (with Option 05): 
The modulation frequency range is DC to 
2 MHz. The maximum selectable deviation 
for modulation frequencies above 500 kHz 
linearly decreases to 25% at 2 MHz. In the 
FM DC mode, there's virtually no drift. This 
allows the digital signaling of receivers by 
means of analog frequency modulation. 


Phase Modulation (with Option 05): Phase 
modulation ranges from DC to 100 kHz. This 
wide span allows, for instance, tests on phase- 
sensitive circuits or the generation of PSK mod- 
ulation with freely selectable phase deviation. 


Pulse Modulation (5МЕО2 Option 03, 
SMEO03 Option 08, $МЕОб Option B9): The 
pulse modulation capability featuring an on/off 
ratio better than 80 dB and a rise/fall time 
shorter than 10 ns makes the SME an ideal 
choice for radar applications. The optional 
pulse generator allows pulsed signals to be 
produced without an external source. 


ANALOG MODULATION SOURCES 

Three optional modulation sources are avail- 
able in addition to the standard fixed- 
frequency LF generator source: 


LF Generator (Option 02): The LF generator 
is a synthesizer up to 500 kHz. In addition to 
sinewave, squarewave, and triangular sig- 
nals, it also supplies a noise signal. If two 
LF generators are installed in the unit, multi- 
tone signals can be generated. 


Multifunction Generator (Option 06): This 
generator operates in a range up to 1 MHz. 
It produces the same signals as the optional 
LF generator and, in addition, stereo multi- 
plex and VOR/ILS modulation signals. 


Pulse Generator (Option 04): The pulse gen- 
erator generates single and double pulses 
required for radar receiver testing. It can only 
be used in conjunction with the pulse modu- 
lator module, into which it's integrated. 


SIMULTANEOUS MODULATION 

Simultaneous modulation is required for sim- 
ulating the complex signals used in modern 
communications and radar systems. The 
SME is capable of simultaneous DM, AM, FM 
(jM) and pulse modulation. 


With AM and FM, multitone modulation can 
be affected either by means of the internal 
and an external modulation signal or, if two 
LF generators are provided, by means of two 
internal signals. 


Convenient Sweeping in List Mode: 
Operation is extremely easy thanks to a well 
thought-out operating concept featuring a 
large LCD display and menu guidance. All 
parameters and conditions selectable for a 
specific function are logically arranged in a 
single display. Looking up functions in a 
manual is a thing of the past. 

In the list mode, frequency and level settings 
are made by means of values stored in lists 
which may contain up to 4,096 pairs of fre- 
quency and level. This mode allows the fre- 
quency response of cable connections, 
amplifiers, TEM cells, etc., to be compensat- 
ed in the signal generator, a particularly use- 
ful feature in EMC measurements. 


The list mode may be executed either automat- 
ically with presettable dwell time, in single-step 
operation, or by means of external triggering 
(for frequency hopping applications). List 
mode is not provided in the SMEO3E. 

Memory Sequence for Automatic Sequence 
Control: Up to 50 instrument settings can be 
stored in a non-volatile memory. After pro- 
gramming the sequence of measurements 
and the step time in a list, the sequence can 
be started. 


External Triggering: Іп addition to automatic 
control, the list mode, memory sequence, RF, 
AF, and level sweep functions may also be trig- 
gered by an external signal. This facility enables 
synchronous operation with other units. 


Signal 


Compensation of External Frequency 
Response: The frequency response of external 
cables can be compensated by entering level 
correction values for up to 100 frequency 
points. The correction values for the frequen- 
cies between these points are determined by 
means of interpolation. The frequency 
response correction will be active in any oper- 
ating mode as well as during sweeps. 


CALIBRATION 

Calibration of the unit is required every three 
years. Calibration values are loaded via the 
В$-232-С or the IEC/IEEE-bus interface to 
ensure frequency and level accuracy to 
specifications. The unit doesn’t need to be 
opened, nor are there any mechanical 
adjustments to be made. 


SELF-DIAGNOSTICS 

For maintenance and calibration, precise data 
on the instrument status are needed. Using 
the built-in test equipment, the SME Series 
provides data without any extra equipment 
required. The signal generator status is con- 
tinuously monitored. The SME signals mal- 
functions and deviations from nominal values 
by means of a message on the display screen. 


TDMA FRAME EDITOR SOFTWARE 

The optional SME-K2 software allows you to 
easily program complex frame structures. 
Preprogrammed data sequences for most 
important telecommunications systems are 
provided so that you can quickly make mea- 
surements on the device-under-test. 
Communication standards GSM, NADC, DECT, 
PDC and PCS1900 are supported with SME-KZ. 


CHARACTERISTICS 
For characteristics see pages 213-214. 
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SME 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SME06 - Signal Generator (5 kHz to 6 GHz). 
$МЕСЗ - Signal Generator (5 kHz to З GHz). 
SMEOSE - Signal Generator (5 kHz to 2.2 GHz). 
SMEO2 - Signal Generator (5 kHz to 1.5 GHz). 
Opt. 01/SM-B1 - Reference Oscillator OCXO. 


Opt. 02/SM-B2 - LF Generator. 

Opt. 03/SM-B3 (5МЕО2) - Pulse Modulator. 

Opt. 04/SM-B4 (Opt. 03, Opt. 08 or Opt. 09 
required) - Pulse Generator. 

Opt. 05/5М-В5 - FM/,,;M Modulator. 

Opt. 06/SM-B6 - Multifunction Generator. 

Opt. 08/SM-B8 (SME03/SMEO3E) — 

Pulse Modulator. 

Opt. 09/SM-B9 (SME06) - Pulse Modulator. 

Opt. 11/SME-B11 - (Standard ЗМЕОЗЕ) DM Coder. 
Opt. 12/SME-B12 - DM Memory Expansion. 

Opt. 19/SME-B19 — Rear Connectors for RF and AF. 
Opt. 41/SM-B41 — Flex Protocol. 

Opt. 42/SM-B42 — POCSAG Protocol. 

Opt. B50/SME-B50 — High Speed CPU. 
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TDMA Frame Editor Software for SME Series. 


RECOMMENDED ACCESSORIES 

Also see page 500. 

19 in. Rack Adapter — Order ZZA-94. 
Service Kit - Order SMZ2. 

SME-K2 — TDMA Frame Setup Software for 
SME Series. 

MEASUREMENT SERVICE OPTIONS 
SMEO02/03/03E/SME06 


Opt. C3 - Three years of Calibration Services. 


Opt. C5 - Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


Generators 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 


МАМ hitp://www.tek.com 


[ Product(s) complies with IEEE Standard 


GPIB 488.2-1987, with SCPI conformance. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


Signal Generators 


SMHU58 


Е 
Pa € Features 


SMHU58 

• 1/0 Modulator for Any Phase and Amplitude 
Modulation (PSK, QAM, ASK, etc.), 
Modulation Bandwidth DC to 200&nbsp; MHz 

• Second, Coherent Carrier for Simple 
1/9 Demodulation 

* Broadband Amplitude Modulation for 
TV Applications 

* Broadband Frequency Modulation for 
Satellite Communications, Radar, and 
Video Applications 

* Optional Coders for Generating Modulating 
Signals for Digital Radio Networks to Relevant 
Standards (GSM, NADC, DECT, CDMA) 

* Frequency Hopping — 4800 Stored 
Frequency and Level Settings 

* Parallel Bus Interface for External 
Addressing of Memories 

* Setting Time «1 ms for Frequency-agile 
Systems 

* High Spectral Purity for Out-of-channel 
Measurements and LO Applications 


* High Output Power (419 dBm) 


* High Carrier Frequency Accuracy and Drift- 
free FM DC for FSK and VCO Modes 


* Fast AM DC for Generating Level Bursts 


* RF, AF, Level, and Memory Sweeps for 
Automatic Test Runs 


Applications 


* Mobile Radio 

* Radar Systems 

* Directional Radio 

• Satellite Communications Simulation 
* Cellular and PCS 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix оп the World Wide Web: 
ММ hitp://www.tek.com 


Product(s) complies with IEEE Standard 


GPIB 488.2-1987. 


IEEE-488 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


SMHU58 


SMHU58 Signal Generator 


The SMHUBS Signal Generator can generate 
complex test signals for modern communica- 
tions and radar systems. Its high versatility 
is based upon the great variety of modulation 
capabilities in conjunction with high spectral 
purity and frequency hopping. 

The 1/0 and the broadband AM/FM modula- 
tors make all digital and analog modulation 
modes for directional radio and satellite com- 
munications possible. Modern radio net- 
works use digital modulation methods, for 
which the 5МНУЗ8 is ideally suited due to 
the high accuracy of its 1/0 modulator. 


For modulation using serial data signals, 
coders can be integrated for the necessary 
signal processing and filtering to relevant 
standards. The optional coders produce fil- 
tered analog signals from a serial data 
stream for driving the 1/0 modulator. The 
accuracy of the resulting phase modulation 
meets all requirements placed on a reference 
signal for NADC, DECT, PDC, and GSM test- 
ing. The CDMA coder uses Qualcomm chips 
to generate standard channels. 


Broadband FM can be used for fast FSK, 
analog sweeping, video modulation, and for 
generating chirp signals. 


Signal 


MODULATION 

Internal and external, or both internal modu- 
lation sources, can be combined for two-tone 
modulation. 


Frequency Modulation: The maximum devi- 
ation depends upon the carrier frequency. 
Starting from a maximum deviation of 

3.2 MHz in the frequency range 2.16 to 
4.320 GHz, the maximum deviation 
decreases with the carrier frequency. 


By selecting a special function, deviations of 
up to 800 kHz can be set even below 

125 MHz. The FM modulation frequency 
range covers DC to 1 MHz. In FM DC mode, 
a high carrier-frequency accuracy is ensured. 
The frequency offset occurring with FM DC 
selected is extremely small. 
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SMHU58 


Amplitude Modulation: The whole of the mod- 
ulation frequency range can be used down to 
carrier frequencies of less than 100 kHz. The 
minimal phase shift at 30 Hz (AM DC) anda 
flat frequency response provide the precision 
amplitude modulation required for testing 
VOR/ILS navigation receivers. 


Pulse Modulation: Rise/fall times of 20 ns 
(<10 ns typical for frequencies >200 MHz) 
and an on/off ratio of 80 dB open up a wide 
range of possibilities for testing telemetry, 
radio link, radar, and satellite communica- 
tions systems. 


1/0 Modulator: The 1/0 modulator is adjusted 
for minimum amplitude and phase error in 
an automatic calibration routine. The settings 
can also be varied to simulate a non-ideal 
behavior of the modulator. With the aid of 
selectable defined modulation distortion, 
effects on bit error rates can be determined 
and demodulator maladjustments corrected. 


Coder Options: The serial data signal may be 
derived from an external source or from a 
PRBS generator in the coder. By digital pro- 
cessing in the coder, the data signal is 
shaped as required for the prescribed filter 
function and split into | and Q signals. In 
addition to the standard filter functions pro- 
vided, special filter functions for various 
bandwidths are programmed in the coder. 
They are used for specific variations of the 
modulation spectrum to enable investiga- 
tions of non-standard signals. The extremely 
high modulation accuracy meets all the 
requirements placed on a reference signal for 
use in receiver testing. Separate coders are 
required for CDMA, GSM, DECT and 
NADC/PDC networks, since type ої modula- 
tion, clock frequency, and baseband filtering 
are different in each network. The SMHU58 
can accommodate one coder module. 


Broadband AM: The 1/0 modulator is also 
used for broadband amplitude modulation 
within a modulation bandwidth of 50 MHz. 
There are no limiting effects up to a level of 
+7 dBm. Modulation range, linearity, and 
bandwidth make the SMHU58 an ideal instru- 
ment for TV applications. 


Broadband FM: This mode allows modula- 
tion frequencies up to 20 MHz. The frequen- 
cy deviation can be adjusted in fine steps in 
the range from 1 kHz to 50 MHz. Through 
the simultaneous use of pulse modulation 
and Broadband FM, the SMHU58 can gener- 
ate radar chirps with a frequency variation of 
100 MHz in less than 100 ns. Further appli- 
cations are in the field of video measure- 
ments and in satellite reception. 


Frequency Modulation: FM applications 
range from high-quality stereo modulation to 
fast FSK. The maximum deviation usually 
decreases with the carrier frequency. 

This is different when FM is simultaneously 
used with 1/0 or Broadband AM. The 
maximum deviation then has a constant 
value of 3.2 MHz in the range between 

5 MHz and 1.95 GHz. 


High carrier frequency accuracy is ensured 
in FM DC mode. When FM DC is selected, 
the frequency offset remains smaller than 
10-7 x f, (f, = carrier frequency) and smaller 
than 400 Hz for 1/0 modulation and 
Broadband AM. There is practically no drift. 
This is particularly useful for receivers with 
digital signaling. 


CHARACTERISTICS 
For characteristics see pages 213-214. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SMHU58 - 4.32 GHz Signal Generator. 
Opt. 01/SMHU-B2 - GMSK Coder for GSM, PCS 
Networks. 


Opt. 02/SMHU-B3 — GFSK Coder for DECT 
Networks. 


Opt. 03/SMHU-B4 — pi/4 DQPSK.Coder for NADC, 
PDC Networks. 


Opt. 04/SMHU-B5 — pi/4 DQPSK Coder for PHS 
Networks. 


Opt. 06/SMHU-B6 — CDMA Coder. 
Opt. 10/5М60-29 — Rear-panel Connectors. 
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MEASUREMENT SERVICE OPTIONS 
Opt. C3 - Three years of Calibration Services. 


Opt. 65 — Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

Also see page 500. 


Rear-panel Connectors for RF and AF — 
Order SMGU-Z9. 


19 in. Rack Adapter — Order ZZA-94. 
Service Kit - Order SMGU-Z2. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 


“aS See Tektronix on the World Wide Web: 
NOM 


Product(s) complies with IEEE Standard 


GPIB 488.2-1987. 


| IEEE-488 | 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


ignal G 
gn enerators 
SMIQ * SMIQE * SME * SMHU58 
SELECTION GUIDE 
Instrument SMIQ02/03 SME Series SMHU58 
FREQUENCY 
Range 300 kHz to 2.2 GHz (SMIQ02) 5 kHz to 1500 MHz (5МЕО2) Vector Modulated: 
300 kHz to 3.3 GHz (SMIQ03) 5 kHz to 2200 MHz (SMEOSE) 5 to 2000 MHz 
5 kHz to 3000 MHz (SME03) CW or Analog Modulation: 
ee 1 —_ ‚5 kHz to 6000 MHz (SMEO6) | .....100 kHz to 4320 MHz 
Resolution — UN ee ee po tou 01 Hz 
Setting Time EM 05 <15 тѕ/<500 5 — — _<10 ms/<500 us _ 
Stability Standard Option 1 ррту, «0.001 ppm/day — 1 ppm/y, «0.001 ppm/day - 
SSB PHASE NOISE AT 1 GHz 
(CW,20kHzoffs) — ^ 5 sse «-126dBoHz — —— «-126 dBe/Hz 
(VectorMod,20kHzofset) — "  —— <-123 dBoHz —— 555 NA 
НЕМ уи Бр eee ieee | 
——— | <-30 08с/=10 dBm —$ 43. — «-30dBc/s10dBm —— 
SUBMARMONICS 
none none/f «1.5 GHz none/f «2.16 GHz 
«-40 dBc/f «3 GHz «-60 dBc/f >2.16 GHz 
ООУ с o mS «734 dBo/f >3 GHz ..'—90dBof»216 GHz ^ 
NONHARMONIC SPURIOUS 
(CW, Analog Modulation) <-74 dBc (f<450 MHz) «-80 dBc (f<1.5 GHz/>5 kHz) «-100 dBc (f<1 GHz) 
(>10 kHz offset) «-80 dBc (0.45 MHz to 1.5 GHz) <-80 dBc (0.45 to 1.5 GHz/>10 kHz offset) «-14 dBc (f«3 GHz/>5 kHz) 
<-74 dBc (1.5 to 3 GHz) <-74 dBc (1.5 to 3 GHz/>10 kHz offset) <-68 dBc (f>3 GHz/5 kHz) 
| МНИ ое d oh ИИ г «794 (Вс (up to 2 GHz — &—— 
(Digital Modulation) <-70 dBc/10 kHz to 300 MHz offset «-66 dBc (f«1.5 GHz/>5 kHz) <-74 dBc for GSM/PCN range 
«-60 dBc/»300 MHz offset <-60 dBc (f<3 GHz/5 kHz) 
NENNEN. ol + ыы; 2:54 080 (3 ана 5 Кг). — ERE 
LEVEL 
Range || sse RES 7140 to +13 (16) dBm — — T144 to +13 (16) Вт. 7140 to +13 (19) dBm — — 
Resolution —  — 0.1 (0.01) dB 0.1 dB (0.01) 8 Е IEE a 
Accuracy <+1.0 dB <+1.0 dB <+1.5 dB 
f«1.5 GHz/« -127 dBm <+1.0 dB <+1.5 dB <+1.5 dB 
f«2 GHz/< -127 dBm <+2.0 dB <+2.5 dB 
154 GHz/s “l 27 dBm Я КИЗ ev tadeguresereenunaeeoobacdesnuepvanroasusiauevees. Ж» 
Setting Time — ^ EUR CUN НКА dms | 
VSWR «2 «1.5 (<3 GHz, «0 dBm) «1.8 («З GHz) 
1/0 MODULATION — 
Bandwidth na 
Static EVM(rms) ку | Hn 
Magnitude Error | Шо Ss <1%, peak оз __ hot available - 
Phase Eror а. ББ о 
Origin Ое. EOS РОВА DER | | | m 
DIGITAL MODULATION OPTION SMIQ-B10 OPTION SME-B11/12 STANDARD SPECIFIC CODER OPTIONS 
OPT. B11 STANDARD ON SMEO3E 
Modulation Types FSK, 4FSK, GFSK, FSK, 4FSK, FFSK, only digital Standards 
GMSK, BSK, 8PSK, QPSK, GFSK, GMSK, QPSK 
a МО _OQPSK, pi/4 DOPSK, QAM — . КОШУ oos oS 
Digital Standards Optional PDC, NADC, GSM, DECT, FSK, FFSK, Coder Options for: GSM, NADC/PDC, 
CDMA (5-95). NADC, GSM, PHS ERMES, PCN, TFTS, TETRA, DECT, PHS, TETRA, CDMA 
ТОРЕС. mM (with SMIQ-B11, B42) — ^— CT2, CT3, CDPD, Mobitex, (with SME-B11) — — — — 0e 
Data Source INT/EXT INT/EXT INT/EXT 
Internal Data sequence PN9/15/16/20/21/23, internal PRBS and DATA(with SME-B11 internal PRBS or EXT. data 
Data Generator Option SMIQ-B11, B12 * SME-B12), Generator up to 8 Mbit (with Digital Coders) 
a РИ __ with up to 20 Mbit Memory — ОООО о. 5... 
Int. Data Structure Frame/Slot/user defined Up to 8 MB int. Data Memory, none 


. Data/Burst/Lev Att 
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SMIQ * SMIQE * SME * SMHU58 


SELECTION GUIDE 


Instrument 
BURST SIGNAL 


SMIQ02/03 SME Series SMHU58 


Control 


RiseFallTime = 


ADS + IQSIM 


Int and Ext. with Option SME-B11 Internal 


programmable up to 32 symbols, 
resolution 1/4 symbol 


залий A 080 MEE 
Rate — DCto50Kz(3dB ——— DC/Hz to 100 КН? (-3 dB) | 

сен = EE 7C 

Resolution. | 0.10% | 

Accuracy ( kHz) | E of setting Ф 

THD (1 khz, 30%) <1% 
ӨӨ В  _ _ <2% @ 80% 1 

WIDEBAND AM DC to 30 MHz (3 dB) not specified DC to 50 MHz (-3 dB) 

FM MODULATION OPTION SM-B5 

Modulation Paths _ EM 

Deviation — во — w — . мно М г. 
Freq. Response о 2 MHz( DC/10 Hz to 2 MHz (-3 dB) 


Resolution 
Accuracy (1 kHz J 
THD (1 kHz) 

PHASE MODULATION | 


Modulation Paths | 


Deviation | 
Freq. Response | 
Resolution 


PULSE MODULATION 
ON/OFF Ratio 
Max. Output Level. 


pem Accuracy fi i ——— Ж 


Rise/Fall Times 
Min. Pulse Width | 
PRF 


Int. Pulse Generator 


<1% of deviation/min. 10 Hz 

<3% of setting + 20 Hz 

«0. 5%, typ. 0.05% (0. 5 max dev) 
OPTION SM-B5- 

2 

| _ 10/20/40 rad | 

NN Uo CU 00/10 Hz to 100 kHz (0.5 dB) —  — 10 

1% | ch min 0.004 rad — 
<3% of setting +0.01 rad — 

<1% (0.5 max dev) 

OPTION SM-B3/8/9 


10/9/8 dBm | 
like cw. 
<10 ns 

| «20 ns 
10 MHz й 

SM- B3/8/9 | 


Functions | .. Digital, in discrete steps, linear or log Digital, in discrete steps, linear or log | Digital, in discrete steps, linear or log | 
Modes Automatic, manual, single-shot, — Automatic, manual, single-shot, Automatic, manual, single-shot, 
МР ТИ СН ІННИ... and external triggered —— — and external triggered — апд external triggered 
Start/Stop И E a EE QNM, ОНИН, 

Center Frequency/Delta Frequency | || YES with Opt.05and06 — — ... YES with Opt. 05 and 06 
Матев... ОО Й эс E d iiri 3 

OTHER FEATURES 

IEEE-488 Interface YES КОРИНЕ, (UM 


POWER REQUIREMENTS 


Line Voltage 


PHYSICAL CHARACTERISTICS | 


YES | 
| 50 W Мах RF, 35 V Max DC _ 


Weight: Net — 


214-Signal 


"AT to 440 Hz 
mm in — $8 | 
оАо —— — „19280... 
435 178 


.460 189 — 1 
25kg 55 Ibs. 


25 kg 55 Ibs. - 26 kg57.2 lbs. 
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IQSIM-K 


ГА | 

14 Features 
IQSIM 

* Digital Modulation 


* Superpositioning/Simulation of Interference 
Sources 


* Power Ramping 


* Data Transfer to Arbitrary Waveform 
Generator 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


IQSIM SOFTWARE 

IQSIM software for simulating 1/0 signals 
allows the mathematical simulation of all dig- 
ital modulations presently known, including 
CDMA. The simulated signals to be modulat- 
ed are transferred to an arbitrary waveform 
generator whose output signals feed a signal 
generator with a built-in 1/0 modulator. 


Characteristics 


System Features — 

User Interface: Automatic adaptation to the 
graphic mode used, menus following SAA 
standard, context-sensitive help system, 
interactive dialog boxes, access to DOS. 
Types of Modulation - 2PSK, 4PSK,0-4PSK, 
8PSK. 16QAM, 64QAM, 256QAM. 

CFSK (m = 0.1 to 10). GFTM (b = 0 to 1). 
4FSK (m = 0.1 to 20). 


Filter Functions — 

Digital Filters: No filter, Sinx/x filter, the 

vcosine filter, Roll-off factor г = 

0.1 to 1, Cosine filter,roll-off factor r = 0 to 1, 
Gauss filter, bandwidth time product B x T = 
0.1 to 1, User-specific FIR filters. Window 
Function: Rectangular, Hanning window, Kaiser 
window. Parameter BETA - 0.1 to 20. Pulse 
Length: 1 to 16-Bits/symbol. Oversampling 
Factors: 4 to 32 in steps of 2. Bit rate: 


25 Mbits/s 
(oversampling) 


Coding - 

None, Gray coding, GSM coding (Groupe 
Spéciale Mobile), NADC-PDC coding (North 
American Digital Cellular, Pacific Digital 
Cellular), TFTS coding (Terrestrial Flight 
Telephone System). 


X bits/symbol 


Data Sources — 

Pseudo-random Bit Sequences, Data Length: 
127/511/2047/32767-Bits. User-defined Data: 
Editor function,chaining, filling, saving. 
Maximum Length: (16384/oversampling factor) 
x bit/symbol. 

Simulation of Interference Sources — 
Linear distortion effects - Carrier Leakage іп 1/0: 
+10%. IQ imbalance іп 1/0: «2095, 

Quadrature Offset: «1096. 

Nonlinear Distortion Effects - AM/AM 
Conversion (k2), (КЗ): «1095. AM/PM 
Conversion (КТ), (k2): 1096. 

Noise - Energy per Bit Related to Noise 
(energy Eb/noise): 

-36 to -3 dB. Normalized Noise Bandwidth: 

B x T; = 0/0.5/1/2/4. 

Co-channel interference - Simulation of 
interference source. 

Amplitude shape/power ramping - Amplitude 
Control of the RF Signal: 0 to -60 dB. 

Graphic Simulation — 

Graphics: I(t), Q(t), r(t), сі), r(t), f(t), 
vector diagram, eye diagram, (r = amplitude 
function, ф = angle function, f = frequency 
function) Scaling: User-selectable. 

Transfer Interface – 

Setting Functions: IEC/IEEE-bus address of 
generator, choice of generator AMS or ADS, 
1/0 format or FM/AM format quantization 
maximum 12-Bit, interpolation between 

r - first and last bit. 


REQUIRED HARDWARE 

Controller – 

Type: PSA controller family or AT-compatible. 
Operating system: MS-DOS 3.00 and higher. 
Main Memory: 350 KB RAM minimum. Monitor 
and Graphics Adapter: Hercules graphic card 
and monochrome monitor, EGA/VGA with 
monochrome or color monitor. IEC-bus Card 
(IEEE 488.1): Rohde & Schwarz IEC/IEEE-bus 
driver (PS-K2) or National Instruments GPIB-PC 
software. Mouse: Rohde & Schwarz PS-B11, 
serial Microsoft mouse, or compatibles. 


Generator — 

SMHUS8 Signal Generator: Signal generator 
with 1/0 modulator 1 kHz to 4.32 GHz. ADS 
Generator: 2-CH programmable ARB genera- 
tor. AWG 2003: AWG 2020/21 with second 
channel option. 


Extra - 
Clock Generator ADS-B1 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


QSIM-K 1/0- 
1/0 Simulation Software. 


Includes: Manual. 


Signal 
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SMP 


W 
x Features 


SMP 

e Frequency Range 2 to 40 GHz (5МРОД), 
2 to 26.5 GHz (SMP03), 10 MHz to 20 GHz 
(SMP02, SMP22 Opt. 11), 2 to 20 GHz 
(SMP02, SMP22) 


e Maximum Output Level +8 dBm (SMP04), 
+12 dBm (5МРОЗ), «11.5 dBm (SMP02), 
+20 dBm (SMP22) 


* AM, FM, phiM, and Pulse Modulation 
* Ultra-low RF Leakage 
* Large LCD Display 


* Menu-guided Operation with All Menu 
Levels Shown at a Glance 


* Two Menu Memories to Speed up Operation 


* Non-volatile Storage for up to 50 Complete 
Instrument Setups 


* Remote Control Interface IEC625/IEEE 488 


Applications 


* Radar and Communications Receiver 
Testing 


* Research and Development 
* EMI Testing 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I e See Tektronix on the World Wide Web: 
NAM hitp://www.tek.com 


Product(s) complies with IEEE Standard 


GPIB 488.2-1987 with SCPI compliance. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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SMP Signal Generator 


The SMP Signal Generator is a high-frequency 
microwave signal source providing high output 
power with accurate level setting, high spectral 
purity, and excellent pulse modulation. The SMP 
can supply signals for radar and communica- 
tions receiver tests. A wide range of extensions 
ensures universal use in research, production, 
EMC measurements, and material testing. 


UNAMBIGUOUS RESULTS DUE TO HIGH 
SPECTRAL PURITY 

The frequency range from 2 to 20 GHz is 
directly generated by YIG oscillators so that 
there are no subharmonics which may cause 
measurement errors. Non-harmonics of 
<-60 dBc and a specified SSB phase noise of 
>92 dBc/Hz at 10 GHz allow the user to con- 
centrate on the device-under-test without 
wasting time in tracking down spurious 
signals of an inadequate signal source. 


STABLE OUTPUT FREQUENCY 

The built-in crystal reference ensures an accu- 
rate and low-drift output frequency. The SMP 
can also be fitted with an oven-controlled 
crystal oscillator (with OCXO, Option 01) to 
meet the most exacting requirements. 


HIGH OUTPUT LEVEL ELIMINATES THE NEED 
FOR ADD-ON UNITS 

A large number of microwave measurements 
requires mainly one thing: a high output 
level, which until now has only been possible 
with expensive add-on amplifiers. The 
SMP22 features a guaranteed level of 

20 dBm (without attenuator) and thus suffi- 
cient reserves for compensating the attenua- 
tion of long cables as well as the losses of 
power splitters and directional couplers. The 
SMP22 is therefore ideal for the many appli- 
cations that require a high output level. 
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Characteristics 


FREQUENCY 
Range — See chart. 


Resolution — 0.1 Hz. 


Accuracy @ 1 GHz — 1000 Hz based on 
reference aging rate per year. 


Stability — +1 x 10-®/year, +1 x 10-9/дау, 
with Opt. 01. 

Setting Time - «11 ms +10 ms/GHz after 
IEEE bus delimiter. 


OUTPUT LEVEL 
Range - See chart. 


Resolution — 0.1 dB. 
Accuracy — «0.6 to «1.5 dB level dependent. 


MODULATION 

AM Rate - DC to 100 kHz. 
AM Depth — 0 to 90%. 
FM Rate - DC to 1 MHz. 


FM Max Deviation - SMP02, SMP22: 

10 MHz. SMP03, SMP04: 20 MHz (2 MHz 
with Option 5). 

Phase Modulation — Yes with Opt. 02 and 05. 


Phase Rate - 0.4/1/3/15 kHz internal, DC to 
100 kHz external. 


Phase Deviation (maximum) - 10 radians. 


Pulse Modulation — Yes with Opt. 14.Pulse 
width: 20 ns to 1 s. 

Pulse rate: 100 ns to 85 s, 0 to 10 MHz. 
Pulse delay: 20 ns to 1 s. 


On/Off Ratio — >80 dB. 
Rise/Fall Time - «10 ns. 
Simultaneous Modulation — Yes 


Internal Modulation Generator — 
0.4/1/3/15 kHz. 
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SMP 


Digital Modulation — Yes, external. Markers - 3 Electromagnetic Compatibility — MIL-STD 
FSK Modulation — Yes, external. ÜTHER FEATURES 461 B, ВЕО2, CE03, С501, С502. 
SWEEP IEEE-488 Interface — Yes. PHYSICAL CHARACTERISTICS 
Functions - Digital, in discrete steps, linear POWER REQUIREMENTS Dimensions mm in. 
or log. Line Voltage - 90 to 132 V, 180 to 265 V. Height NEU uM 789. 
Modes - Automatic, manual, single-shot and Line Frequency - 47 to 440 Hz. Width 435 17:38 
external triggered. ENVIRONMENTAL Depth 2970. 23.42 d 
Start/Stop - Yes. Operating Temperature - $МРО2, $МРОЗ, Weight kg ths. 
Center Frequency/Delta Frequency — Yes. ЅМРО4: 0 to 50°C. SMP22: 0 to 50°C. о 27. 594 
Mechanical Stress — MIL-STD 810 D. 

SMP02 SMP03 SMP04 SMP22 
FREQUENCY 
Range 2 to 20 GHz 2 to 27 GHz 2 to 40 GHz 2 to 20 GHz 

m | (10 MHz to 20 GHz with Opt. 11) (10 MHz to 27 GHz with Opt. 11) (10 MHz to 40 GHz with Opt. 11) (10 MHz to 20 GHz with Opt. 11) 
OUTPUT LEVEL 
Range —20 to «11.5 dBm to —20 to +12 dBm to —20 to +8 dBm to —20 to +20 dBm to 
sesso оо 190. dBm with Opt. 15 _ -130dBmwith Op. 15 — &— | -130dBm with Opt. 15 ^^ 7130 dBm with Opt. 15 
SPECTRAL PURITY 
Harmonics «-30 dB, -50 dBc «-40 dBc, f»20 GHz «-30 dBc, f>20 GHz «-25 dBc 
a ЛИЙ typical above 1.8GHz _ ИННА 7 al vt он ЗИ 
Subharmonics — ^ ^ -— None f<20 GHz — ^ ко dBc f>20 GHZ 5 4C <-40 dBc 20 GHz — ^— None f>20 GHz 
Nonharmonics at «-60 dBc f<20 GHz «—50 dBc f<2 GHz «-50 dBc f<2 GHz «—60 dBc f<20 GHz 
>10 kHz from carrier «-60 dBc f>2<20 GHz «-60 dBc f>2<20 GHz 
ООУ о <-54 dBcf»20GHz — ^ — .. «-54 dBc f<20 GHz ——— 

Residual FM 
10 MHz to 10 GHz <5 Hz <5 Hz <5 Hz f<5 Hz 
10 GHz to 20 GHz <10 Hz <10 Hz <10 Hz f«20 GHz 
20 GHz to 27/40 GHZ ase EE S ees ERREUR DS 
Residual AM 
10 MHz to 2 GHz «0.196 «0.196 «0.196 «0.196 
2 GHz to 20/27/40 «0.0596 «0.05976 «0.0596 «0.0596 
GHz 
eae коө 
10 GHz, 10 kHz offset | «-98 dBc «-98 dBc «-98 dBc _ «-98 Вс 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SMP02 

20 GHz Signal Generator. 

SMP03 

27 GHz Signal Generator. 

SMP04 

40 GHz Signal Generator. 

SMP22 

20 GHz Signal Generator. 

Includes: Power Cable, Operating Manual, 3.5 mm 
Female Adapter (SMP02, SMP03, SMP22), 2.9 mm 
Female Adapter (SMP04). 

Opt. 01/SM-B1 — OCXO Reference Oscillator. 

Opt. 02/SM-B2 - LF Generator. 

Opt. 05/SM-B5 - FM/phiM Modulator. 

Opt. 11/SMP-B11 - Frequency Extension, 

0.01 to 2 GHz. 


Opt. 12/SMP-B12 - Pulse Modulator, 2 to 40 GHz. 


Opt. 13/SMP-B13 — Pulse Modulator, 0.01 to 2.0 GHz. 


Opt. 14/SMP-B14 - Pulse Generator. 

Opt. 15/SMP-B15 — RF Attenuator, 20 GHz. 
Opt.17/SMP-B17 — RF Attenuator, 40 GHz. 
Opt. 18/SMP-B18 — Auxiliary Interface. 


MEASUREMENT SERVICE OPTIONS 
Opt. C3 - Three years of Calibration Services. 


Opt. C5 — Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 
Opt. D5 - Test Data (requires Opt. C5). 


Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 — Repair warranty extended to cover 
five years. 


Additional Accessories — Also see page 500. 


Signal 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NIMM. hitp://www.tek.com 


Product(s) complies with IEEE Standard 
488.2-1987 with SCPI compliance. 


‘GPIB 


IEEE-488 
LLL 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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SMT 


sw 
laf Features 


SMT 

* Frequency Range 5 kHz to 6 GHz (5МТОБ), 
5 kHz to З GHz (5МТОЗ), 5 kHz to 1.5 GHz 
(SMT02) 


* Broadband FM Modulation from DC to 
8 MHz with Deviation Up to 20 MHz 


* Amplitude Modulation 
* Phase Modulation (jM) from DC to 2 MHz 
* Convenient RF, LF, and Level Sweeps 


* Memory Sequence Function for Automatic 
Measurements 


* Programmable Level Correction for 
Compensation of External Frequency 
Response 


* Optional LF Generator (Opt. 02) 


e Optional Pulse Modulator (with SMT06 
Opt. 09, 5МТОЗ Opt. 08, 5МТО2 Opt. 03) 


* Optional Pulse Generator (Opt. 04) 
* Optional Multifunction Generator (Opt. 06) 
* Large, Backlit LCD Display 


* All Submenus and Current Instrument 
Status Clearly Displayed 


* Remote Control Interface IEC625/IEEE 488 


Applications 


e Radar Applications (with SMTO6 Opt. 09, 


5МТОЗ Opt. 08, $МТО2 Opt. 03) 
* VOR/ILS Receiver Tests (with Opt. 06) 


* FM Broadcast Transmitter and Receiver 
Test and Design (with Opt. 06) 


—————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


CN See Tektronix on the World Wide Web: 
WWW http://www.tek.com 


Product(s) complies with IEEE Standard 


GPIB 488.2-1987 with SCPI compliance. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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P Ф RoMDE&SCHWARZ SIGNAL GENERATOR їн: 15GHz) SMT 02 


‘STEP LIN 
эш. 


SPACING 


1033.2000 02 


мог of AUTO SINGLE STEP EXI-SINGLE EXT-STEP 2n 


MARKER 1 FREQ 


РЕШЕ ЕЕЕ 


SMT Signal Generator 


The SMT Signal Generator covers the com- 
plete range of conventional analog receiver 
measurements up to 6 GHz. It provides 
exceptionally high signal quality, outstanding 
level accuracy, a wide variety of modulation 
and signal generation modes, a customizable 
configuration, and ease of operation. 


THE IDEAL EMS SIGNAL SOURCE 

With a specified lower frequency limit of 

5 kHz (under-range down to 1 kHz), the SMT 
fully covers the frequency range for EMS 
measurements stipulated by IEC 801. The 
digital, step-by-step sweep function, with 
preselectable start and stop frequency, span, 
step width, and step time, enables the 
convenient testing of wide frequency ranges. 
During the frequency sweeps, no level 
overshoots will occur. The sweep function 
can also be used for the RF level and 

AF frequency. 


The frequency response of cables, amplifiers, 
TEM cells, etc., can be compensated in the 
signal generator by means of a level-correc- 
tion function. Complicated external level 
controls or test routines are not required. 


EXCELLENT RF CHARACTERISTICS AT A 
REASONABLE PRICE 

For high-frequency measurements on AM, 
FM, and SSB receivers, the signal source 
must be superior to the device-under-test. 
The low residual FM and SSB phase noise of 
the SMT make it suitable for in-channel and 
blocking measurements, even on high-end 
receivers. The small level error of «1 dB 
throughout the frequency range allows high- 
precision sensitivity measurements. 


Generators 


MINIMUM RF EMISSIONS FOR 

SENSITIVE DUTS 

Measurements on highly sensitive receivers 
such as pagers not only require high signal 
quality, but also extremely high RF shielding 
of the signal source. Elaborate shielding 
measures keep RF emissions of the 

SMT to a minimum. 


MEMORY SEQUENCE FUNCTION FOR 
AUTOMATIC MEASUREMENTS 

For frequently repeated measurement series, 
the memory sequence function allows a 
sequence of measurements to be run 
without an external controller. Up to 

50 instrument settings can be stored in 
non-volatile memory. 


See page 220 for characteristics. 
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SMY 


W 
* Features 


SMY 
* Frequency Range 9 kHz to 2.08 GHz 
(SMY02), 9 kHz to 1.04 GHz (SMY01) 


* Frequency Resolution 1Hz 


* Level Range -140 to +13dBm, Over Range 
up to 19dBm 


* Level Accuracy Better than 1&nbsp;dB 


* SSB Phase Noise «-114 dB at 1 GHz, 
Af = 20 kHz 


* AM, FM, qM, and Pulse Modulation 


* Modulation Generator 1Hz 
to 500 kHz 


e RF Overload Protection 30 W (SMY01) or 
50 W (SMY02) 


* Low RF Leakage («0.1 uV) 


* Non-volatile Storage for up to 50 Complete 
Front-panel Setups 


e Remote Control Interface IEC625/IEEE 488 
* Calibration at 3-Year Interval 


Applications 


* Communications Receiver Testing 
* General Component Measurements 
* EMI 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Ve See Tektronix on the World Wide Web: 
NIMM. hitp://www.tek.com 


| Product(s) complies with IEEE Standard 


PIB > e 
TEEE-488 488.2-1987 with SCPI compliance. 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


SMY Signal Generator 


The SMY Signal Generator is a cost-effective 
instrument for testing AM, FM, and PM 
receivers and for component measurements. 
The SMY comes in two models: SMY01 

for 9 kHz to 1.04 GHz and SMY02 

for 9 kHz to 2.08 GHz. 


The SMY Signal Generator is designed with a 
comprehensive set of basic signal generator 
capabilities. As a result, it’s an economical 
solution for universal use in the lab, produc- 
tion, and servicing environments. 


THE IDEAL GENERATOR FOR RECEIVER 
MEASUREMENTS... 

Level range -140 dBm to +13 dBm 

(19 dBm over range) sufficient even for 
receivers of highest sensitivity. 


High level accuracy and low RF leakage 
allowing accurate and undergraded 
sensitivity measurements. 


FM DC with high accuracy of carrier 
frequency for testing pagers and receivers 
fitted with digital squelches. 


Low SSB phase noise and high spurious 
rejection for all in-channel and blocking 
measurements. 

Low residual FM affording ample margin for 
S/N measurements. 


Modulation generator 1 Hz to 500 kHz 
for modulation frequency response 
measurements. 

Stereo channel separation of 50 dB and 


low harmonic distortion for testing 
FM stereo receivers. 


Signal 


Non-interrupting level setting over a range of 
20 dB for reproducible measurement of 
squelch hysteresis. 


...PLUS THE PERFORMANCE FOR 
GENERAL-PURPOSE APPLICATIONS 
Frequency resolution 1 Hz, also suitable for 
extremely narrowband tests. 

FM DC deviation up to 20 MHz for VCO 
simulation. 

FM bandwidth 2 MHz for fast FSK and 
telemetry applications. 

High output level up to 19 dBm for 
component and overdrive testing. 

AF synthesizer 1 Hz to 500 kHz, separate 
use as AF signal source possible for 
external applications (e.g., recording of 

AF frequency response). 

Remote-control interface IEC625/IEEE 488 
for use in automatic test systems. 
Sequence function and SEQ input for semi- 
automatic use. 


See page 220 for characteristics. 
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Signal Generators 
SMT * SMY 


ANALOG SIGNAL GENERATOR SELECTION GUIDE 


FREQUENCY 


SMT02 


Range 

Resolution — 
Accuracy Q 1 GHz 
Stability 


5 kHz to 1.5 GHz 


aging rate per year 


+1 x 10-S/year 
x1 x 10-9/day 
with Opt. 01 


«25 ms after IEEE delimiter 


SMT03/SMT06 


5 kHz to З GHz (SMT03) 
5 kHz to 6 GHz (5МТОБ) 


0.1 Hz 


aging rate per year 
+1 x 10-9/year 
+1 x 10-9/day 
with Opt. 01 


«25 ms after IEEE delimiter 


~ 1000 Hz based onreference 1000 Hz based on reference 1000 Hz based on reference 1000 Hz based on reference 


SMY01 


9 kHz to 1.04 GHz 


aging rate per year — 
+1 x 10-S/year 
x1 x 10-9/day 


with Opt. 01 


«80 ms after IEEE delimiter 


$МУ02 


9 kHz to 2.08 GHz 
MI M 


aging rate per year 
+1 x 10-9/year 
+1 x 10-9/day 
with Opt. 01 


«60 ms after IEEE delimiter 


OUTPUT LEVEL 

Range — e RR +16 їо —144 dBm — +16 to –144 dBm 219 to -140 dBm — +19 to -140 dBm 
Resolution Bus xc E 0108. Е. 0.1 dB 
Accuracy § © 4 +1 dB +1 dB to 1.5 GHz” +1 dB +1 dB to 1.04 GHz 


SPECTRAL PURITY 
Harmonics 


Spurious 


Residual FM 
(0.3 to 3 kHz BW) 


SSB Phase Noise 


MODULATION 
AM Frequency Range 


AM Depth 
FM Frequency Range 


FM Max Deviation 
Phase Modulation 
Phase Rate | 


Phase Deviation (maximum) 


Pulse Modulation Generator 
Pulse Width 


Pulse Rate 


Pulse Delay 
On/Off Ratio 


Rise/Fall Time 


Simultaneous Modulation 
Internal Modulation Generator 
VOR Modulation Signal 


Stereo Multiplex Signal 
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+1.5 dB, 21.5 GHz 


+2 dB, 23 GHz (SMTO06 only) 


—116 dBc/Hz 
€) 10 kHz offset 
and 1 GHz CF 


DCtoi00kHzor —— 
DC to 8 MHz 


YES, dual channel, 
100 kHz and 2 MHz BW 


0.4/1/3/15 kHz internal, 
DC to 2 MHz external 


10 radians & 100 kHz, 
200 radians @ 2 MHz 


100 ns to 85 s 
0 to 10 MHz 


YES, with Opt. 06 - 


Generators 


=—30 dBc for levels 
«-10 dBm 
«-80 dBc to 1.5 GHz 
«-74 dBc 21.5 GHz 
<—68 dBc, 23 GHz 
(SMTO6 only) 
«8 Hz to 1.5 GHz, 
«16 Hz 1.5 to 3 GHz 


«32 Hz to 6 GHz (9МТОБ only) 


-116 dBc/Hz 
@ 10 kHz offset 
and 1 GHz CF 


DC to 100 kHz 
0 to 100% 


DC to 100 kHz or 
DC to 8 MHz 


+20 MHz 


+40 MHz (SMTO6 only). 


YES, dual channel, 
100 kHz and 2 MHz BW 


0.4/1/3/15 kHz internal, 
DC to 2 MHz external 
10 radians @ 100 kHz, 
200 radians @ 2 MHz 
| YES, with Opt. 04 
20 ns to 1 s 


100 ns to 85 s 
0 to 10 MHz 


20nsto1s 
»80 dB 
«10 ns 
YES 
.. 0. 4/1/3/15 kHz 
| YES, with Opt. 06 
YES, with Opt. 06 
YES, with Opt. 06 


«-30 dBc for levels 
«10 dBm 


—114 dBc/Hz 
€) 10 kHz offset 
and 1 GHz CF 


DC to 50 KHz 


DC to 2 MHz 


+10 MHz 


+1.5 dB, =1.04 GHz 


«-30 dBc for levels 
<10 dBm 


<-70 dBc to 1.04 GHz 
<-64 dBc 1.04 to 2.08 GHz 


10 Hz 
—114 dBc/Hz 


@ 10 kHz offset 
and 1 GHz CF 


DC to 50 KHz 
0 to 100% 
DC to 2 MHz 


1 Hz to 500 kHz 
400 radians 


YES, external 


YES 

1 Hz to 500 kHz 
NO 
Мо - 
NO 
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SMT * SMY 
ANALOG SELECTION GUIDE (CONTINUED) 
` SMT02 SMT03/SMT06 SMY01 5МУ02 
SWEEP 
Functions Digital, in discrete steps, Digital, in discrete steps, NO YES 
MR "SEN oL near or tog — — linear or log о seo c o NNNM 
Modes Automatic, manual, Automatic, manual, NO Automatic, 
single-shot and single-shot and Linear 
оета! triggered  _ external triggered enn 
С бюр i e Ни Wee MEM YES 
Center Frequency, Delta Frequency YES YES “NO м 
Makers —— 0. EN os o c 3 fetu cr No 
zu E IA... ЧОП FN IRI | М 
ТЕЕЕ-488 Interface рр — 0 0 (Cc PURE ул YES {ые ran fb ee ..YES 
Self-diagnostios 0 aes YES ию 
Overload Protection 50 W max RF, 50 W max RF, 30 W max RF 50 W max RF, 
NENNEN ШИЙ 35 У тах С ——— 35 У max DC 35 У тах С — — 35VmaxDO 
POWER REQUIREMENTS 
Line Voltage 90 to 132 V, 90 to 132 V, 100 V/230 V 100 V/230 V 
Nm 18010265V — — 180 to 265 V EL NN nno M КИРИ ЧК 
Е _ AT to 440 Hz 47 to 440 Hz 1110440 Hz 470440 e. 
ENVIRONMENTAL. 
Operating Temperature | 0055 — 85 — 00550 Д и 0105608 _ 0t055°0 
Mechanical Stress MIL-STD 810D MIL-STD 810D MIL-STD-T 28800D MIL-STD-T 28800D 
NENNEN 1 co m 1757 Class 5 —  — , Class 5 
Electromagnetic Compatibility MIL-STD 461 B, MIL-STD 461 B, EN 50081-1, “EN 50081-1, 
RE02, CE03, CS01, RE02, CE03, CS01, EN 50082-1 EN 50082-1 
ER _ 6502 _ 6502 compliance — compliance — 
PHYSICAL 
Dimensions mm in. mm in. mm in. 
Height 192 76 — ЖО Nm T 147 579. 
Width _ 435 1718 — s. a 435 17.12. 
“Бей 365 14.38 1.890. 138 460 181 
Weight kg | ІВ. kg | Ib. kg Ib. 
Net 20 44 00 7 NENKONCT 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SMTO06 SMY01 ADDITIONAL ACCESSORIES 
Signal Generator (5 kHz to 6 GHz). 1.04 GHz Signal Generator. Also see 500. 

Includes: Power Cord, Operating Manual. Includes: Power Cord, Operating Manual. 

SMTO03 SMY02 


For your local Tektronix representative see the list in 


Signal Generator (5 kHz to 3 GH2). 2.08 GHz Signal Generator. | the back of this catalog ar-outaida the U.S. call 

Includes: Power Cord, Operating Manual. Includes: Power Cord, Operating Manual. 1-503-627-1933, inside the U.S. call: 1-800-426-2200. 

SMT02 Opt. 01/SMY-B1 - OCXO Reference Oscillator. 

Signal Generator (5 kHz to 1.5 GHz). Opt. B40/SMY-B40 — Pulse Modulation and High “у See Tektronix on the World Wide Web: 

Includes: Power Cord, Operating Manual. Power Output. NUZMM http//www.tek.com 

Opt. 01/SM-B1 - OCXO Reference Oscillator. MEASUREMENT SERVICE OPTIONS (GPIB Product! complies with IEEE Standard 

Opt. 02/SM-B2 - LF Generator. Opt. C3 - Three years of Calibration Services. ш 488.2-1987 with SCPI compliance, and with 

Opt. 03/5M-B3 - (5МТО2) Pulse Modulator. Opt. C5 — Five years of Calibration Services. тактоо Standard Codes and Formats. 

Opt. 04/SM-B4 - Pulse Generator. Opt. D3 — Test Data (requires Opt. C3). ROHDE&SCHWARZ 

Opt. 06/SM-B6 — Multifunction Generator. Opt. D5 - Test Data (requires Opt. C5). Rohde & Schwarz' quality + рам кову ed the 
2 = ; DIN ISO 9001 standard and has been certified by 

Opt. 08/SM-B8 - (SMTO3) Pulse Modulator. Opt. ВЗ - Repair warranty extended to cover DOS (German Association for the Certification of 

Opt. 09/5М-В9 – (SMT06) Pulse Modulator. three years. | Quality Systems). 

Opt. 20/SMT-B19 - Rear-panel Connectors Opt. R5 - Repair warranty extended to cover 

for RF and AF. five years. 
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EMI/RFI Solutions - An Introduction 


Electrical and electronic devices may emit signals which interfere with other devices, or even 
with themselves. These signals are known as electromagnetic interference (EMI) or some- 
times as radio frequency interference (RFI). Conversely, the ability of a device to withstand 
emissions from other devices or from itself is called immunity. The inverse of immunity is 
electromagnetic susceptibility (EMS). 


As the number of electronic devices in use increases, so does the potential for these devices 
to interfere with each other. Electromagnetic compatibility (EMC) is a measure of how well 
they share their electromagnetic environment without adverse affects from EMI. 


The goal of EMC is to construct electrical equipment with sufficiently low emissions and suffi- 
ciently high immunity to guarantee electromagnetic compatibility. The definition and enforce- 
ment of "sufficiently high" and "sufficiently low" becomes a matter of standards and 
regulations. In fact, when we refer to EMC compliance, we generally mean the ability of a 
system or device to meet standards regulating the amount of EMI that it can emit and its 
immunity to EMI. 


EMC/EMI is a vital concern to manufacturers of electrical equipment subject to compliance. 
Their products must meet the applicable standards before they can be marketed. To ensure 
electromagnetic compatibility, the necessary measures should, therefore, be considered as 
early in the design phase as possible so they can be implemented in product development. 


EMI 

Electromagnetic interference or emissions from an electrical or electronic device may signifi- 
cantly impair radio and TV reception in the vicinity. While this is clearly an annoyance, an even 
greater concern is interference to navigation and communications equipment on board aircraft. 


To prevent such a critical situation and to allow a wide variety of devices to operate next to 
and with each other, it's important to define interference limits ensuring a sufficient safety 
margin between EMI emissions and EMS limit values. Depending upon the standard being 
applied and the limit class required, different test conditions have to be observed in inter- 
ference measurements. Test measurements are made either in shielded rooms or at an open- 
area test site as required. It is important that the measuring instruments themselves should 
not influence the result. 


EMS 

EMS measurements are made to test the function of a module, instrument, or system under 
the influence of conducted or radiated interference. These measurements must be carried out 
in shielded rooms or anechoic chambers. RF absorbers in the test chamber prevent erroneous 
results and simulate open-site conditions at high frequencies. 


FIELD-STRENGTH AND RADIO MONITORING MEASUREMENTS 

Radiocommunications services (PTT, broadcasting corporations, military, traffic and 
security authorities, as well as civil services) use field-strength meters for propagation 
measurements in the planning stage and for coverage measurements during operation of 
communication networks. 


Field-strength measurements — in particular, propagation and coverage measurements — are 
usually made in mobile mode (vehicle or aircraft). Therefore, portability and DC or battery 
operation are important criteria in the choice of a test receiver. 


Radio monitoring services use test receivers to check emissions for compliance with the 
specifications. Test parameters include field-strength, wave propagation, spurious responses, 
frequency, occupied bandwidth, frequency deviation, and amplitude modulation depth, as well 
as channel and band occupancy. 


Solutions 


27120A EMI Measurement System 


EMC120 Windows Software 


LÀ | 

laf Features 

* A Complete System Designed to Meet Your 
EMI Testing Needs 

* Diagnose and Correct "Hot Spots" Using 
the 2712 and Near-Field Probes 

* Includes LISN and Transient Limiter for 
Conducted Emissions Measurements 

* Includes Antennas, Tripod, and Cable for 
Radiated Emissions Measurements 

* Built-in 2712 Preamp Provides Low Noise 
Floor for Tight Spec Limits 

* 2706 RF Preselector Protects Against 
Signal Overload 


* Powerful EMC120 Software Saves 
Time in Acquiring Data and Preparing 
Engineering Reports 


———— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
М http://www.tek.com 
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27120A EMI Measurement System 


The 27120A EMI Measurement System can address all your EMC diagnostic and pre- and 
post-certification needs. 


Maximize the probability that your product 
will be certified the first time through the 
EMC test lab! Minimize costly delays 
resulting from retesting your products! 
Ensure continued compliance throughout 
your product's life-cycle! 


The time to address compliance is before it 
becomes a problem. Proper attention to EMC, 
from the design stage through pre-certifica- 
tion testing, can reduce your product develop- 
ment cost and decrease your time to market. 


Achieve these objectives and more with the 
Tektronix 27120A EMI Measurement System 
- a complete solution for EMI рге- and post- 
certification of your products. The heart of 
the system is the easy-to-use 2712 Option 
12 Spectrum Analyzer. It includes many fea- 
tures helpful in identifying and measuring 
EMC signals: 

* Internal preamp 

* Frequency counter 


* AM/FM demodulator 


EMI/RFI 


* True analog display 

* 4-trace digital display 

* Peak, Quasi-peak, and Average detection 
• 200 Hz, 9 kHz, 120 kHz EMC filters 


Overload capability is enhanced and ambient 
signal interference is minimized by the 2706 
Stepping RF Preselector. This may be con- 
trolled manually or automatically, via IEEE 
488 interface, by the EMC120 software. 


For diagnostic work, the 27120A provides a 
set of two E-field probes, three H-field probes 
and an extender. These allow you to quickly 
locate the source and frequency of radiation. 


Conducted emissions measurements are 
made with a 25 A LISN (Line Impedance 
Stabilization Network) and a Transient 
Limiter. Radiated emissions measurements 
are made with a biconical antenna and log- 
periodic antenna. A tripod and 10 m low-loss 
cable are also provided. 
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27120A EMI Measurement System 


EMC120 Windows Software 


The new EMC120 Windows-based software 
is a feature-filled package that takes the 
drudgery out of EMC testing. It does every- 
thing from data acquisition, to correcting for 
transducer factors, to graphing and printing 
final test results. 


An automated EMI test system is only as 
good as the software that runs it. The new 
EMC120 EMI Precompliance Test Software 
strikes a proper balance between powerful 
features and ease-of-use. For the new user, 
there's a HELP Wizard that prompts for the 
primary steps necessary to define a conduct- 
ed or radiated test. There's also a complete 
on-line manual that's available at the click of 
a mouse. No longer is it necessary to consult 
printed manuals to understand how the soft- 
ware works. For the advanced user, there's a 
complete test setup screen that allows the 
important spectrum analyzer parameters to 
be defined. 


The EMC120 package is optimized for the 
Tektronix 2712 Option 12 Spectrum Analyzer, 
but it also runs with a standard 2712, or a 
2711. The EMC120 automatically controls 
the Tektronix 2706 Preselector by switching 
to the appropriate 2706 filter setting as the 
test is being run. 


TEST SETUP Test file DA\EMC120\FCCB_RAD.TST currently loaded. 


Figure 1. The EMC120 Test Setup Screen. 


FILE OPERATIONS 


A library of typical test routines, with com- 
monly used limit lines, is provided with the 
software. These support commercial testing 
according to standards such as CISPR 11, 
CISPR 22, FCC Part 15 (Class A and B), and 
the European Norms standards. You can 
either define a new test from scratch, open a 
file for an existing test, or modify an existing 
test and save it to disk. User-defined limit 
lines can be easily created or modified and 
saved to disk. 


The EMC120 Software also has the ability to 
store and recall acquired data to/from disk. 
Either one or two stored data sets can be 
recalled and graphed on the PC display 
screen. Using the Import Data function, it's 
also possible to read in scan data previously 
acquired via S26EM12, a Tektronix DOS- 
based EMI software package. 
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TEST SETUP 


The Test Setup screen (see Figure 1) was 
designed so that commonly used spectrum 
analyzer test parameters are readily accessi- 
ble. These include items such as the 
Start/Stop Frequency, Reference Level, 
Resolution Bandwidth, and Sweep Speed. A 
frequency-band table allows precise control 
over each acquisition window on the 2712. 
This software also supports either an exter- 
nal preamp or the internal 2712 preamp, 
thereby increasing the noise margin relative 
to stringent EMC limit lines. 


Limit lines and correction factors are created 
in an intuitive spreadsheet-style format. 
Graphs of these limit lines and correction 
factors may be displayed on the PC screen or 
sent to an external printer. Up to 10 different 
correction factor files can be added together 
in the software that will be used to correct 
the data. Up to three limit lines can be simul- 
taneously displayed on the graph of the final 
data. 


The Test Setup screen also allows control of 


an Electro-Metrics automated mast and 
turntable. 


27120A EMI Measurement System 


EMC120 Windows Software 


RUNNING THE TEST 


Three detector modes are available when 
using a 2712 Option 12: Peak, Quasi-peak, 
and Average (the Average detector is simu- 
lated via the 2712 video filter). During Peak 
testing, data may be accumulated in Maxhold 
mode over a specified number of sweeps, or 
the data may be accumulated continuously 
until terminated by the user. Data can also be 
acquired periodically at specified time inter- 
vals — this is useful for radio monitoring and 
ambient testing. The Quasi-peak and Average 
tests allow the dwell time to be set so that 
intermittent signals can be captured. 


All data is stored in an internal data base 
using one of three options: Auto-save 
(append new scan to previous scan), Prompt 
(save each scan to a specified file) or Auto- 
overwrite (erase previous scan and store 
new scan). When recalling Auto-saved data, 
the user can specify either one or two scans 
to graph on screen. 


VIEWING THE DATA 


As a test is being run, data is graphed as it is 
acquired. Once a test has completed, it's 
possible to enable one or two markers which 
provide absolute or relative frequency/ampli- 
tude values. These markers may be used to 
highlight selected portions of the graph so 
that a Zoom-in operation can be performed. 
Successive Zoom-in operations allow the 
user to examine signals in greater detail. 


There are also three peak find buttons. A 
Threshold button allows setting a level below 
which signals will be ignored. The user has 
complete control over the display of the 
graph. The color of each graph element is 
user-definable, and the frequency scale may 
be set to either Log or Linear. Data may be 
graphed according to a fixed set of amplitude 
limits, or by auto scaling the data. 


If a Quasi-peak or Average test is being run, 
the graph is drawn and a window with 
Suspect Signals pops up on screen. You can 
then run a test on each of these signals, or 
edit the list (add or delete signals) prior to 
executing the QP or Average test. 
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Figure 2. acum of EMC120 data. 


REPORT GENERATION 


EMC120 Software has a very versatile report 
generator. Each of the columns in the tabular 
report is user definable and can include ele- 
ments such as the frequency of the signal, 
the peak amplitude, the limit line, etc. The 
report may be displayed on screen or sent 
to a printer. 


PASS/FAIL CRITERIA 


The software contains a report threshold that 
operates with respect to the primary limit 
line. For example, if a value of 10 dB is speci- 
fied, any signal that is greater than 10 dB 
below the limit line will be reported. This fea- 
ture allows the user to effectively select a 


“pass/fail” criteria for equipment being tested. 


EMI/RFI 
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SYSTEM REQUIREMENTS 


EMC120 Software runs on a PC-compatible 
computer equipped with a National 
Instruments GPIB (IEEE 488.2) card. A 
486/33 or faster processor with at least 8 Mb 
of RAM is recommended. A VGA monitor 
and hard disk with at least 10 Mb of free 
space is required. 
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27120A EMI Measurement System 


EMC120 Windows Software 


Characteristics 


Following are the primary specifications and 
features for the individual components that 
make up the 27120A. 


2712 OPTION 12 SPECTRUM ANALYZER 
Frequency Range — 9 kHz to 1.8 GHz. 


Center Frequency Accuracy — 5 x 10-7 of 
CF +700 Hz. 


Flatness (with 10 dB internal RF 
Attenuation) - «1.5 dB (Preamp Off). 


Features — 

Quasi-peak detector and EMC filters. 
Built-in frequency counter. 

True analog plus four-signal digital display. 
Built-in antenna factor tables. 

AM/FM demodulators standard. 


2706 STEPPING RF PRESELECTOR 
Frequency Range — 9 kHz to 1.8 GHz. 


Bandpass/Highpass Filters — Eight spanning 
the full frequency range. 


Insertion Loss — 3 dB «1 GHz. 


Ultimate Rejection — Typically 60 dB below 
500 MHz and 30 dB min. above 500 MHz. 


Features — 
Single-switch bypass function. 
Manual or GPIB control. 


LISN 

Facilitates conducted emissions. 
Frequency Range — 9 kHz to 100 MHz. 
Features — 

Includes 50 O terminator. 

5 Q/5 mH measurement circuit. 

250 mH choke to attenuate noise on 
incoming mains. 

Power Line — DC to 400 Hz, 25 A max. 
continuous, two lines. 


TRANSIENT LIMITER 


Use with LISN to prevent inadvertent damage 
to spectrum analyzer. 


Input Power — 10 W average, 10 kW for 
10 ys transients. 


Attenuation — Constant 10 dB «0.5 dB 
from 9 kHz to 100 MHz. 


ANTENNAS 


Only two antennas required to cover the 
entire EC/FCC 1 GHz radiated measurement 
range. 


Biconical — Useable from 20 MHz to 300 MHz. 


Log Periodic — Useable from 200 MHz 
to 1 GHz. 


Features — 

Hard copy and disk-based antenna factors 
included. 

Eliminates need for dipole element switching, 
extension, tuning. 


EMC120 TEST SOFTWARE 


System Requirements — PC-compatible 
computer equipped with a National 
Instruments GPIB (IEEE 488.2) card. 486/33 
or faster processor with at least 8 Mb of 
RAM. A VGA and hard disk with at least 

10 Mb of free space is required. 


NOTE: 


The 27120A does not include a GPIB con- 
troller or GPIB cables. These are available 
from Tektronix. For more information, con- 
tact your nearest Tektronix Fleld Office, or 
call 1-800-TEK WIDE. 

RF PROBE SET 

Useable to 1 GHz. 

3 H-field probes. 

2 E-field probes. 

Extension 

Case. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


27120A EMI MEASUREMENT SYSTEM 

Includes: 27120A System Manual and individual 
component instrument manuals. 

27120A SYSTEM OPTIONS 

OPTION 05 — Add 2707 External Tracking 
Generator. Useable for site attenuation and filter 
design and evaluation. 

Frequency Range: 100 kHz to 1.8 GHz. 

Output Level: -48 to 0 dBm. 

OPTION 10 — Add television demodulation. Useful 
for signal identification. Includes broadcast (AM) 
and satellite (FM) demodulation. 

OPTION 11 — Delete antennas, tripod, and cable when 
System used for conducted measurements only. 
OPTION 16 — Delete LISN and Transient Limiter 
when system used for radiated measurements only. 
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OPTION 17 - Delete 2706 RF Preselector. 
INTERNATIONAL POWER PLUG OPTIONS 
OPTION A1 — Universal Euro 220 V, 50 Hz. 
OPTION A2 — UK 240 V, 50 Hz. 

OPTION АЗ - Australian 240 V, 50 Hz. 
OPTION A4 — North American 240 V, 60 Hz. 
OPTION A5 — Switzerland 220 V, 50 Hz. 
EMI MEASUREMENT SOFTWARE 

EMC120 Software 

Includes: Instruction manual and four 3.5 in. flop- 
py disks. 

EMC120U SOFTWARE UPGRADE PACKAGE 
Upgrades S26EM12 Software to EMC120 
Software. 


Solutions 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix on the World Wide Web: 
ММЧ hittp://www.tek.com 
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2706 


FE 
laf Features 


2706 

e Low Investment 

e Easy to Use 

e Part of Automated Measurement System 
Using Tektronix EMC120 EMI Software 

e Bypass Mode Facilitates Measurement 
Without Preselection 

e Can Be Easily Taken to Remote 
Measurement Sites 

e Can Be Used As a Standalone Filter in Many 
Other Applications 

* 9 kHz to 1800 MHz Overall Range (Bypass 
Mode) 

* Continuous Bandpass Filtering from 9 kHz 
to 1800 MHz in Eight Selectable Bands 

* Compact, Lightweight Design 

» Attaches to the Tektronix 271X Spectrum 
Analyzers to Form Integrated Unit 


* UL Listed 1244, Certified CSA C22.2 
Vo. 231-M89 


— ии 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
NAM. hitp://www.tek.com 
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Toowam registered facilities. 


Product(s) complies with IEEE Standard 


GPIB 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


2706 Preselector 

The 2706 Stepping RF Preselector facilitates 
distortion-free measurements in the presence 
of large signals at the spectrum analyzer 
input. If total signal power at the first mixer 
stage of the spectrum analyzer exceeds the 

1 dB compression point, inaccurate ampli- 
tude measurements and spurious intermodu- 
lation products can result. The 2706 
Preselector enables the spectrum analyzer 
user to make accurate measurements over a 
wider range of signal environments by: 


* Significantly attenuating undesired out-of- 
band signals 

* Reducing energy from high amplitude, 
short duration pulses 

* Minimizing the total number of individual 
signals present at the analyzer input 


Use of commercial RF preselectors has been 
limited because of high costs. Now Tektronix 
offers an affordable and cost-effective solu- 
tion for pre-certification testing. 


The Tektronix 2706 Stepping RF Preselector 
is designed to be used with spectrum analyz- 
ers for EMI measurements and other applica- 
tions. The 2706 can be attached to the bot- 
tom of 271X Spectrum Analyzers to form a 
single compact unit. Signals present at the 
2706 input connector are routed directly to 
the spectrum analyzer when preselection is 
not desired. When preselection is desired, 
one of eight bandpass filters is switched into 
the circuit to limit the range of frequencies 
passed to the analyzer. 


The 2706 is a stepping RF preselector using 
band switching to select the desired range of 
frequencies. Manual operation is possible 
from the front panel, and remote operation is 
provided via a GPIB interface which is sup- 
ported by Tektronix EMC120 EMI Software. 
While not equivalent to a narrow-band prese- 
lector, the 2706 does an excellent job of 
rejecting out-of-band signals and decreasing 
overload susceptability at a small fraction of 
the cost of a narrow-band tracker. 


Characteristics 


FREQUENCY RELATED 

Bypass Mode - Frequency Range: 9 kHz to 
1800 MHz. Insertion Loss: 3 dB «1 GHz. 
Filters — Frequency Range: 9 kHz to 

1800 MHz in eight switch-selectable ranges. 
Bandpass/Highpass Flatness: 1.5 dB max. 
INPUT RELATED 

RF Input/Output Connectors — Type М. 
Input/Output Impedance - 50 О nominal. 
VSWR (max) - 1.8:1. 

Ultimate Rejection, Stop Band — 60 dB 
typical. 40 dB min. below 500 MHz and 

30 dB min. above 500 MHz. 

Maximum Input — +20 dBm, 50 V DC. 
Switching Speed (max) — 10 ms. 

IEEE 488 Interface Support - АНІ, L4, SH1, 
T6, SR1, PP1, DC1, DTO, RL1, CO, E1, TEO, 
and LEO. 

GENERAL CHARACTERISTICS 

Power Requirements — 90 to 250 V AC, 

48 to 63 Hz, 10 W max. 


PHYSICAL CHARACTERISTICS 


Dimensions cm in. 
Width — 3271287 
Height — EM 346 
Depth — — 431 1697. 
Weight kg №. 
Net NENNEN NENNEN oe 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


2706 

Stepping RF Preselector. 

Includes: Power Cord (U.S. 115 V, 60 Hz), 
Operator’s Manual. 

271X Spectrum Analyzer Mounting Hardware and 
RF Interconnect Cable — Order 118-8800-00. 


MEASUREMENT SERVICE OPTIONS 

OPT. R3 - Repair warranty extended to cover 
three years. 

OPT. R5 — Repair warranty extended to cover 

five years. 

SOFTWARE 

See page 223 for complete description. 
Commercial EMI Test Software - Order EMC120. 


INTERNATIONAL POWER PLUG OPTIONS 

OPT. A1 - Universal Euro 220 V, 50 Hz. 

OPT. A2 - United Kingdom 240 V, 50 Hz. 

OPT. АЗ — Australian 240 V, 50 Hz. 

ОРТ. A4 - North American 240 V, 60 Hz. 

OPT. АБ — Switzerland 220 V, 50 Hz. 

See Customer Information Section for additional 
description. 
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EMI Test Receiver 


ESCS30 


т 
129 Features 


* High Measurement Accuracy: Error «1 dB; 


Typ. «0.5 dB. 


* Fast synthesizer: Any Frequency Step in 
«1 ms; Frequency Resolution Down to 
10/100 Hz (internal «1 Hz) 


* Wide Dynamic Range: Noise Figure with 
Built-in Preamplifier in Range Below 30 
MHz Typ. 5 dB, above 30 MHz Typ. 9 dB; 
Third-order Intercept Point Typ. 10 dBm 
Without Preamplifier 

* CISPR Filters: 200 Hz, 9 kHz and 120 kHz 
With Constant Group Delay 

* Parallel Detectors for Peak, Quasi-peak and 
Average Indication; All Detectors can be 
Switched on Simultaneously 

* Tracking Generator for Attenuation and Gain 
Measurements; e.g. for Checking Test 
Cables (9kHz to 2750 MHz; option ESCS-B5) 


—————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
ЗАМ http://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


ESCS30 


Compact EMI Test Receiver 
Up to 2.75 GHz Compliant 
to all Standards 


The EMI Test Receiver ESCS30, fully comply- 
ing with the CISPR 16-1 standard and having 
a 6.5 in. color LCD is an addition to the well- 
proven Rohde & Schwarz EMI test receiver 
family. It covers the entire frequency range 
from 9 kHz to 2.75 GHz, making it well suit- 
ed for performing a wide variety of commer- 
cial EMI tests. 


The test receiver ESCS30 is used for measur- 

ing electromagnetic emissions in line with all 

commercial standards and combines three 

types of instruments in one: 

* a portable, manually tunable test receiver 
with built-in battery 


* an automatic test receiver which as a 
stand-alone unit performs measurements 
and reports the results 


* a system-compatible test receiver with IEEE 
488-bus interface which supports EMI soft- 
ware packages running under windows. 


The number of measurements required to 
ensure electromagnetic compatibility is 
continuously increasing and is governed by 
laws in many countries. 


Thanks to the built-in intelligence of the 
ESCS30, the time required for such measure- 
ments is reduced considerably. This spe- 
cialist for EMI measurements supplies the 
results fast and highly accurately in line with 
the standards from CISPR, CENELEC, ETSI, 
FCC, VCCI and VDE. 
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Due to the opitonal built-in Ni-MH battery and ап 
advanced power-saving circuit, the ESCS30 sat- 
isfies all requirements for portable mobile use. 


POWERFUL FIRMWARE FUNCTIONS 
* Macros for automatic and interactive test 
routines 


* Frequency scan covering up to 400 user- 
selectable channels 


* Automatic level calibration 


* Automatic consideration of frequency- 
dependent transducer factors 


* Nonvolatile storage of 9 complete 
instrument settings, 22 different antenna 
factors and limit lines with up to 50 
reference values 


OPTIMUM DISPLAY FOR EVERY APPLICATION 
* 16.5 cm (6.5 in.) TFT color LCD for display 
of interference spectra, including limit lines 


* Clear digital level indication with 0.1 dB 
resolution on separate level display 


* Quasi-analog display of results in form of 
bargraphs to allow quick comparison of 
results supplied by the detectors 

* Time domain analysis (oscilloscope mode) 
for measurement of pulse widths and 
amplitudes with a display range from 5 ms 
to 1 hr. zooming up to maximum resolution 

* |F spectrum analysis with 10 MHz display 


range for visual check of spectrum (option 
ESCS-B4) 


EMI Test Receiver 


ESCS30 


FULL STORAGE AND LOGGING RESULTS 

* Built-in 3.5 in. disk drive for storing test 
results and instrument settings; PC-com- 
patible 


* Storage of test results and test reports as 
HP-GL file for simple postprocessing with 
word processing programs 


* Output of results as lists and diagrams 
including limit lines and user-definable 
labeling; the complete and conclusive test 
report with user comments can be output 
on a (pin, inkjet or laser) printer or plotter, 
also in color 


Characteristics 


Frequency Range - 9 kHz to 2750 MHz. 
Frequency setting: 
with tuning knob: in 10 Hz, 100 Hz, 
100 kHz steps or user-defined step size 
(switch-selected). 
numerical: by keyboard entry. 
in steps: any size selectable. 
automatic scanning: for RF spectrum 
analysis. 
Display: 8-digit LCD with backlighting. 
Resolution: 
up to 1000 MHz: 10 Hz. 
from 1000 MHz: 100 Hz. 
Frequency accuracy: 
after 30 min warmup: «1 x 1075. 
with optional OCXO Reference Oscillator 
ESCS-B6: «5 x 1077. 


RF Input - 50 О, N female. 
VSWR: 
f «1000 MHz: 
«1.2 with 210 dB RF attenuation 
«2.0 with 0 dB RF attenuation 
f >1000 MHz: 
typ. 1.5 with 210 dB RF attenuation 
typ. 2.0 with 0 dB RF attenuation 
RF attenuator: 0 to 60 dB, 5-dB steps. 


Preamplifier — can be connected between 
preselect and 1st mixer. 
Gain: 10 dB nominal. 


Maximum Input Level — 

RF attenuation 0 dB: 
DC voltage: 50 V. 
Sinewave AC voltage: 130 dByV. 
Pulse spectral density: 97 dBu V/MHz 
(100 V x 0.5 ns). 

RF attenuation 210 dB: 
DC voltage: 50 V. 
Sinewave AC voltage: 137 dBuV (1 W). 
Maximum pulse voltage (10 ps): 150 V. 
Maximum pulse energy (20 us): 10 mWs. 


Oscillator Reradiation at RF Input - 
(0 dB RF attenuation): 9 kHz to 
1000 MHz: «20 dBuV. 


Interference Rejection, Nonlinearities — 
Image frequency 1st and 2nd IF: 

9 kHz to 30 MHz: »90 dB. 

30 to 1000 MHz: »80 dB. 
IF rejection: 

9 kHz to 30 MHz: »90 dB. 

30 to 1000 MHz: »70 dB. 

1000 to 2750 MHz: »80 dB. 

Intercept point d3, (|f1-f2| > 2 MHz), 

preamplifier off: »5 dBm, typ. 10 dBm. 
Intercept point k2: 

9 kHz to 1960 MHz: » 30 dBm 
Preselector: 

Filter ranges: 

9 to 150 kHz: fixed. 

150 kHz to 2 MHz: fixed. 

2 to 8 MHz: tracking. 

8 to 25 MHz: tracking. 

25 to 80 MHz: tracking. 

80 to 200 MHz: tracking. 

200 to 500 MHz: tracking. 

500 to 1000 MHz: fixed. 

1000 to 1900 MHz: fixed. 

1900 to 2750 MHz: fixed. 
RF Shielding — 

Voltage indication at a field strength of 

10 V/m with 0 dB RF attenuation 

(f not equal to №): «0 dByV. 

Additional error in quasi-peak indication 

range (10 V/m): «1 dB. 


Intermediate Frequencies — 


kHz to 30 to 1000 to 

30 MHz 1000 MHz 2750 MHz 
istIF 747 MHz 13547 MHz 394.7 MHz 
2ndIF — 107 MHz — 747MHz 74.7 MHz 
3rd IF = 10.7 MHz 10.7 MHz 
IF Bandwidths — 
Nominal -3 dB -6 dB Shape Factor 
Bandwidth BW; ав /BWeo ав 
200Hz7" — 180Hz 200 — 18. 
КН" — "kHz ЭКЮ 14 
120kHz'! — 90  120kHz —— 15 
1 MHz 700kHz 1 MHz 1:5 


Displayed Noise Level (Average) — 


Inherent Spurious Responses — 
(equivalent input voltage) 

9 kHz to 30 MHz: <-10 Ву. 
30 to 2750 MHz: «0 dByV. 


Level Display - 

Digital in dBuV, дВрА, dBm, dByV/m, 

dBuA/m, dBpW, dBpT: 3 1/2 -digit LCD, res- 

olution 0.1 dB. 

Analog: on analog meter in operating range 

of IF detector with digital display of lower 

range limit. 

Bargraph display: horizontal bar on the screen. 
Resolution: 0.1 dB. 

Operating range: 60 dB. 

Overdrive indication: by level detectors in the 

RF and IF signal path. 

Detectors: average (AV), peak (PK), quasi- 

peak (QP), RMS (option ESCS-B9), 3 detec- 

tors can be switched on simultaneously. 

Measuring times: 1 ms to 100 s (1/2/5 steps). 

Measuring times in overview mode: 50 us to 

1 s (1/2/5 steps). 


Measurement Accuracy - 
Average indication for S/N » 16 dB: 

9 kHz to 1000 MHz: «1 dB. 

1000 to 2750 MHz: «1.5 dB. 
Quasi-peak indication: to CISPR 16-1. 
Level calibration: harmonics generator, cali- 
brates the receiver for all settings, correction 
values saved in nonvolatile memory, duration 
approx. 1 min. 


Screen — 6.5" TFT color LCD. 

Resolution: 640 x 480 pixels (VGA). 
Viewing angle: 90? vertical, 90? horizontal. 
Contrast ratio: 100:1. 


Range Preamplifier off Preamplifier on 

9 kHz to 30 MHz BW - 200 Hz «-25 dByV <-34 dBuV 
oe EN рт Лур. 728 dBuV LL УР. 738 dBiV _ 
50 kHz to 30 MHz | BW = 9 kHz соком  <1808/ 
30 to 1000 MHz BW = 120 kHz <+1 dBuV <- 4 dByV 
NENNEN ML: typ. 7 dBpV 
1000 to 2750 MHz. BW-120kHz —— КО ВУ — «0 Вр 
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EMI Test Receiver 


ESCS30 


RF Spectrum Analysis — 
Display range: 
X axis (frequency): user-selectable, 
linear or logarithmic. 
Y axis (level): 10 dB to 200 dB, 
adjustable in 10-dB steps. 
Traces: maximum 2. 
Display modes: Clr/Write, Max Hold, View. 
Frequency scan modes: 
Spectrum Overview: scan with fixed atten- 


uation and step size with maximum speed. 


Scan: scan with automatic attenuation 
setting and selectable step size. 
Channel: scan on up to 400 preset 
frequencies. 


Marker - 2 markers with digital display of 
frequency and level. 

Marker functions: Normal Marker, Delta 
Marker, Marker to Peak, Next Peak Right, 
Next Peak Left, Marker Track, Receiver to 
Marker, Marker Zoom; display of a user- 
selectable section of the trace; zoom depth 
down to single value display from maximum 
30,000 scan values. 


Time Domain Analysis — 
Display range (sweep time): 5 ms to 10,000 s. 
Minimum resolution (x axis): 100 us. 
Level display range (y axis): 10 to 200 dB, 
adjustable in 10 dB steps, autoscale function. 
Triggering: 
Internal: RF-level-controlled, threshold 
adjustable via display line, digital 
on-screen display of threshold. 
External: TTL levels, positive or 
negative edge. 
Manual: manual trigger of sweep. 
Sweep: one-shot or free-running. 
Number of traces: maximum 2. 
Display modes: Clr/Write, Maximum 
Hold, View. 
Markers: 2 markers with digital display of 
time and level. 
Marker functions: Normal Marker, Delta 
Marker, Marker to Peak, Next Peak Right, 
Next Peak Left, Marker Zoom; display of a 
user-selectable section of the trace; zoom 
depth down to single value display from 
maximum 30,000 values measured in 
time domain. 


IF Spectrum Analysis (option ESCS-B4) — 
Display range: 10 kHz to 10 MHz, 1/2/5 steps. 
IF input attenuation: 0/20 dB (selectable). 
Resolution: 1/3/10 kHz. 
Sweep time: 50 ms to 10 s, 1/2/5 steps. 
Level display range: 80 dB. 
Number of traces: maximum 2. 
Display modes: Clr/Write, Maximum Hold, 
Minimum Hold, Average, View. 
Markers: 2 markers with digital display of 
frequency and level. 
Marker functions: Normal Marker, Delta 
Marker, Marker to Peak, Tune to Marker. 


Demodulation Modes - AM, FM, AO 
(zero beat). 

Loudspeaker: built-in loudspeaker, head- 
phones connection. 

Volume: adjustable with knob. 

Squelch: digitally adjustable, displayed on 
screen, coupled to threshold level for 
triggering measurements. 


Date, Time of Day — built-in clock module, 
continuously active, fed from internal battery. 


Internal Memory - 

Transducer: 22 transducer factors with up to 
50 values, nonvolatile, combinable. 

Limit lines: 22 limit lines with up to 

50 values, nonvolatile. 

Instrument settings: 9 complete setups, 
nonvolatile. 


Automatic Scan - 

Frequency scan: can be defined with start 
and stop frequency and step size, maximum 
5 ranges with individual settings. 

Frequency lists: automatic measurement on 
maximum 400 frequencies. 

RFI voltage measurement: automatic control 
of LISNs, peak value determination in up to 
400 subranges, limit check. 

RFI power measurement: interactive scan 
with absorbing clamp, peak value determina- 
tion in up to 400 subranges, limit check. 

RFI field-strength measurement: interactive 
scan with automatic antenna switching, peak 
value determination in up to 400 subranges, 
limit check. 


Documentation — 

Plotter (IEC/IEEE bus) or printer 
(Centronics): graphs with limit lines, settings 
and comments, complete test reports, lists 
with frequency and level. 

Scaling of graphs: lin or log frequency axis. 
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CONNECTORS AND INTERFACES 


Remote Control - interface їо IEC625.2 
(IEEE488.2). 

Remote-control connector: 24-pin Amphenol. 
Plotter: via IEC/IEEE-bus interface. 

Printer connector: parallel interface (25-pin 
Centronics). 

Suitable printers: 24-pin, inkjet (mono- 
chrome and color), laser printer. 

Floppy Disk Drive — 3 1/2", 1.44 Mbyte 
(formatted) for saving instrument settings, 
measurement results, transducer factors 
and limit lines. 

Formatting: MS-DOS-compatible. 

Data format: binary or HP-GL. 


Front-panel Outputs - 

Supply and coding connector for antennas, 
etc.: 12-pin Tuchel. 

AF output: stereo jack 3.5 mm, 

adjustable level. 


Tracking Generator (Option ESCS-B5) - 
Generator output: 50 O, N female. 
Frequency range: 9 kHz to 2750 MHz. 
Output level: 90 dBuV, can be electronically 
reduced by maximum 10 dB. 

Frequency response: «2 dB. 


Rear-Panel Outputs - 
IF 10.7 MHz: 50 Q, BNC female. 
EMF in range of analog level display for 
unmodulated sinewave signal: 1 mV to 1 V. 
Bandwidth = IF bandwidth. 
Reference input/output: BNC female. 
Frequency: 10 MHz. 
Output level: 7 dBm. 
Frequency drift: see frequency accuracy. 
Input level (if switched as reference 
input): >-7 dBm (0.1 V). 
User port: 25-pin Cannon connector for con- 
trol of LISNs (phase switching) and antennas. 
Keyboard connector: 5-pin DIN for connec- 
tion of MF2 keyboard. 
VGA connector: 15-pin Cannon for connec- 
tion of color monitor. 


Rear-Panel Inputs — 

Reference input/output: BNC female. 
External battery: 3-pin male. 

Required voltage: 11 to 33 V (switch-on 
voltage »12 V). 
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GENERAL DATA 
Rated Temperature Range — 0 to +50°C. 


Storage Temperature Range - —20 to +60°C. 


Mechanical Resistance — shock-tested to 
MIL-STD-810 D (shock spectrum 40 0), 
vibration-tested to MIL-T-28800 D, class 5; 
complies with IEC Publ. 68-2-6. 


EMC - to EEA-EMC directive (89/336/EEC), 
German EMC legislation and CISPR 16-1, A-1. 


Calibration Interval - 1 year. 


Selftest — on keystroke, fault detection down 
to module level. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


Power Supply — 
AC supply: 100/120/230/240 V + 10%, 
47 to 420 Hz (60 VA), safety class | to 
VDE 0411 (IEC348). 
Battery, external: 11 to 33 V, 2.5 A at 
24 V, 4.7 A at 12 V. 


Battery, internal, options*1: 13.2 V, Ni-MH. 


Operating time with Battery Controller 
ESCS-B1 and 3 Battery Packs ESCS-B2: 
3 h (basic unit only). 

Indication of operating time: in hours and 
minutes with automatic warning if 
remaining operating time is less than 

20 min. 


PHYSICAL CHARACTERISTICS 


Dimensions mm 
Width 435 
Height 236 
Depth 350 
Weight kg. 
Net 18.4 


Weight with option ESCS-B1 and 
3 Battery Packs ESCS-B2 | 
*1 ESCS-B1 and ESCS-B2 


inside the U.S. see the price list in the back of this catalog. 


ADAPTER FOR ABSORBING CLAMP 
(BNC FEMALE TO MALE) 

ESCS 30 EMI TEST RECEIVER 

9 kHz to 2750 MHZ.. 


OPTIONS 
Opt. ESCS-B1 - Battery Controller Ni-MH and bat- 
tery support (without battery packs). 


Opt. ESCS-B2 — Ni-MH Battery Pack (maximum 
3 packs can be inserted, option ESCS-B1 required). 


Opt. ESCS-B4 - IF Spectrum Analysis. 


Opt. ESCS-B5 - Tracking Generator 9 kHz 
to 2750 MHz. 


Opt. ESCS-B6 — OCXO Reference Oscillator. 
Opt. ESCS-B9 — RMS Detector. 

RECOMMENDED ACCESSORIES 

Current Probe 20 Hz to 100 MHz - Order EZ-17. 


Current Probe 20 Hz to 100 MHz for EMS 
measurements — Order EZ-17. 


RF Current Probe 100 kHz to 30 MHz - 
Order ESH2-Z1. 


VHF Current Probe 20 to 300 MHz — Order ESV-Z1. 
Absorbing Clamp 30 to 1000 MHz — Order MDS-21. 


Adapter for Absorbing Clamp (BNC female to М male) - 
Contact your local Tektronix representative. 


Active Probe 9 kHz to 30 MHz, 
High-Impedance. — Order ESH2-Z2. 

Passive Probe 9 kHz to 30 MHz, VDE 0876 — 
Order ESH2-Z3. 


Four-Line V-Network 9 kHz to 150 kHz/30 MHz, 
VDE 0876 — Order ESH2-Z5. 


Four-Line V-Network — Order ENV4200. 
T-Network - Order ESH3-Z4. 

Four-Wire T-Network — Order EZ-10. 

Two-Line V-Network — Order ESH3-Z5. 
V-Network 5 pH|[50 ©. — Order ESH3-Z6. 
Attenuator 20 dB, 10 W — Order ESH2-Z11. 
Antenna Impedance Converter — Order EZ-12. 


Keyboard (German) — Order PSA-Z1. 
Keyboard (English) — Order PSA-Z1. 
Headphones 

Service Kit — Order EZ-8. 


19" Rack Adapter with Front Handles — 
Order ZZA-95. 


19" Rack Adapter without Front Handles – 
Order ZZA-951. 


Set of Front Handles - Order 776-95. 

Transit Case - Order ZZK-953. 

ANTENNAS AND ACCESSORIES 

Rod Antenna - Order HFH2-Z. 

Loop Antenna 9 kHz to 30 MHz — Order HFH2-Z2. 
Inductive Probe — Order HFH2-Z4. 

Broadband Dipole 20 to 80 MHz — Order HUF-Z1. 


Log-Periodic Broadband Antenna 80 to 
1300 MHz - Order HL023A1. 


Biconical Antenna 20 to 300 MHz - Order HK116. 


Log-Periodic Antenna 200 to 1300 MHz - 
Order HL223. 


Log-Periodic Antenna 400 to 3000 MHz - 
Order HL040. 


Probe — Order HFV-Z. 

Adapter for Probe (BNC female to М male) - 
Contact your local Tektronix representative. 
Preamplifier 10 dB, 20 to 1000 MHz — 
Order ESV-Z3. 


Tripod — Order HFU-Z. 

Mast (for Tripod) — Order HFU-Z. 

Wooden Tripod — Order HZ-1. 

RF Connecting Cable, 7 m - Order HFU2-Z5. 

RF Connecting Cable, 12 т - Order HFU2-Z4. 
CABLES 

IEC/IEEE-Bus Connecting Cable, 1 m - Order РСК. 
IEC/IEEE-Bus Connecting Cable, 2 m - Order РСК. 
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Control Cables for LISNs — 

From ESCS30 to ESH3-Z5, 2 m. Order EZ-14. 
From ESCS30 to ESH2-Z5, 2 m. Order EZ-13. 
From ESCS30 to ENV4200, 3 m. Order EZ-21. 
From ESCS30 to ENV4200, 10 m. Order EZ-21. 
Control Cables for LISNs in Shielded Cabins - 


From ESCS30 to ESH3-Z5 (both cables required), 
2m. Order EZ-14. 


From ESCS30 to ESH3-Z5 (both cables required), 
10m. Order EZ-6. 


From ESCS30 to ESH2-Z5 (both cables required), 
2m. Order EZ-14. 


From ESCS30 to ESH2-Z5 (both cables required), 
10m. Order EZ-5. 


From ESCS30 to ENV4200 (both cables required), 
3m. Order EZ-21. 


From ESCS30 to ENV4200 (both cables required), 
10m. Order EZ-21. 


Feeder Cable for Active Antennas in Shielded 
Cabins (two required) — 

Feedthrough Cable, 3 m. Order HZ-3. 
Feedthrough Cable, 10m. Order HZ-4. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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EMC Ancillary Devices 


vw 
laf Features 


EMC ANCILLARY DEVICES 
* Active Loop Antenna 


* Adjustable-length Dipoles 

* Biconical Antenna 

* Log-periodic Antenna 

* RF Near-field Probe Set 

* LISN 

* Transient Limiter 

* 10 m Low-loss Coaxial Cable 
* Adjustable Tripod 


м 
For your local Tektronix representative see the list т 


the back of this catalog or outside the U.S. call: 


1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix on the World Wide Web: 
МИМ hitp://www.tek.com 


© ISO 9001 Tektronix measurement products 


are manufactured in ISO 
Darowen registered facilities. 


EMC Ancillary Devices im 


Tektronix offers a complete line of 
calibrated antennas and other sensor 
products for EMI testing. 


Sensors or transducers are required for EMI 
signal reception. The sensor picks up the EMI 
Signal and couples it to the spectrum ana- 
lyzer. The spectrum analyzer then displays 
the EMI signal as a plot of amplitude (verti- 
cally) versus frequency (horizontally). 


The type of sensor needed depends on the 
test standard and the nature of the test (radi- 
ated or conducted electric field, or radiated 
magnetic field). For radiated electric (E) field 
tests, a biconical, log periodic, or dipole 
antenna may be used. Electrostatically 
shielded loop antennas are used for magnetic 
(H) field tests. 


The specific transducer type required also 
depends on the test standard and frequency 
range. Tektronix has available a line of 
antennas and other sensors, as shown in the 
figure at left. 


For conducted measurement, Tektronix offers 
a Line Impedance Stabilization Network 
(LISN). It is inserted between the AC power 
source and the EUT. Outputs on the LISN 
couple the EMI emitted by the EUT to the 
spectrum analyzer's input. 


Our complete line of ancillary devices is listed 
in the ordering information below. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


LOOP ANTENNA 

9 kHz to 30 MHz. Order No. 119-4144-00. 
Application Information: Radiated H-field (mag- 
netic) emissions. Active loop provides gain and 
low-frequency sensitivity. 

ADJUSTABLE-LENGTH DIPOLES 

28 MHz to 1 GHz. Order No. 119-4145-00. 
Application Information: Radiated E-field emis- 
sions/CATV leakage. Ideal for EMI testing and site 
attenuation measurements. Includes four baluns. 


BICONICAL ANTENNA 

30 MHz to 300 MHz. Order No. 119-4148-00. 
Application Information: Radiated E-field emis- 
sions. Broadband frequency capability eliminates 
need for band switching, element extension, or 
external tuning. 


LOG-PERIODIC ANTENNA 

200 MHz to 1 GHz. Order No. 119-4142-00. 
Application Information: Radiated E-field (elec- 
tric) emissions. Linearly polarized design permits 
separate measurement of horizontal and vertical 
fields. Broadband frequency. 


RF PROBE SET 

9 kHz to 1.8 GHz. Order No. 119-4146-00. 
Application Information: Locates RF "Hot Spots." 
Useful in diagnostic testing. Includes five probes 
(3H-field, 2 E-field) plus extension. 


LISN 

10 kHz to 100 MHz. Order No. 119-4147-00. 
Application Information: Facilitates measurement 
of conducted emissions on power line from equip- 
ment under test. Filters undesired signals imported 
on mains supply. 
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TRANSIENT LIMITER 

9 kHz to 100 MHz. Order No. 011-0164-00. 
Application Information: Use with LISN to prevent 
inadvertent damage to spectrum analyzer input. 


10 M COAXIAL CABLE 

Order No. 012-1291-00. 

Application Information: Couples antenna to 
spectrum analyzer (male fittings). 

ADJUSTABLE TRIPOD 

Order No. 016-1102-00. 

Application Information: Mounting for all above 
antennas. Wooden frame reduces field disturbance. 
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ESBI/ESMI 
„ 20 Hz to 5 GHz Frequency Range (ESBI) 


• 20 Hz to 26.5 GHz Frequency Range (ESMI) 


• RF Level Switchable from 0 to 120 dB іп 
2 dB Steps (ESMI, 0 to 75 dB in 5 dB steps) 


• Preselector with Eleven Filters with Fixed 
Tuning and Four Tracking Filters 


* Low-noise Preamplifier with Wide Dynamic 
Range Fitted Between Preselector and 
First Mixer 


* Parallel Detectors for Peak, Quasi-peak, 
Average, and RMS Weighting 


„ Overload Detectors at the Mixers and in the 
RF and IF Signal Paths to Avoid Incorrect 
Measurements and to Ensure Optimum 
Setting in the Autorange Mode 


Applications 


Conforms to the following industrial and 
military standards: 


COMMERCIAL: 
* CISPR 

• VDE 

* FCC 

«ЕМ 

* УССІ 
MILITARY: 

* MIL-STD 

* DEF-STAN 
* BS 

* DO 160 

* GAM EG 13 


А 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
NUM http://www.tek.com 


Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 


Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


$ ROMOEASCHWARZ ємї тїзї RECEIVER DISMAY 


Introduction 


The ESBI and ESMI EMI Test Receivers com- 
bine world-class EMI specifications with the 

performance of high-speed spectrum analyz- 
ers. Integral measurement and analysis func- 
tions simplify and speed up measurements to 


the relevant commercial and military standards. 


LARGE DYNAMIC RANGE AND 
HIGH SENSITIVITY 


The ESBI and ESMI EMI Test Receivers 
feature a large dynamic range and high sen- 
sitivity. Moreover, the test receiver settings 
completely conform to CISPR requirements, 
i.e., the dynamic range is large enough to 
allow correct weighting of single pulses. 


Refined preselection filtering provides the 
required large dynamic range for wideband 
signals. A low-noise preamplifier, which can 
be switched after the preselector, is used to 
increase sensitivity. To measure high-energy 
pulses, a second input is provided which 
can handle pulses in the frequency range 
from 20 Hz to 200 MHz. An automatic over- 
load detector checks sensitive points in the 
signal path. 


EMI/RFI 


SIGNAL ANALYSIS 


These EMI receivers have a variety of maxi- 
mum, minimum, average, RMS, and quasi- 
peak detectors for simultaneous signal analy- 
sis. Built-in AM/FM demodulators allow 
audio monitoring of interference signals. 


A pulse calibration source for checking the 
CISPR weighting curves is provided in addi- 
tion to the built-in sine calibration source. 
This ensures extremely high measurement 
accuracy. A tracking generator for EMC mea- 
surements covering the entire range of the 
receiver is also available. 


OVERVIEW MODE SPEEDS ANALYSIS 


In the OVERVIEW mode, the whole interfer- 
ence spectrum is displayed on the screen of 
the test receivers. The IF resolution band- 
widths can be adjusted to CISPR standards; 
the IF selectivity also has a quasi-analog set- 
ting mode to optimize the sweep time. The 
interference spectrum can be displayed on 
the screen using a linear or logarithmic fre- 
quency scale. A maximum of eight different 
limit lines can be displayed on the screen. 
Out-of-limit values are automatically detected 
and displayed. 
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FAST, FLEXIBLE SCAN 


In the SCAN mode the ESBI and ESMI func- 
tion in a way that is comparable to a conven- 
tional test receiver. In addition to measure- 
ments at the selected frequency, automatic 
scans between a start and a stop frequency at 
an adjustable step size are possible. Manual 
adjustments, which can be made while the 
scan is in progress, and repeat measurements 
over selectable subranges reduce the time 
required for complete EMI measurements. 


To conform with relevant standards, mea- 
surements have to be made over various fre- 
quency ranges and bandwidths. For this pur- 
pose, the user can define a variety of fre- 
quency ranges in a configuration table. 
Measurements are then made over these 
subranges using the selected bandwidth 
measurement, time, step size, etc. 


SPLIT-SCREEN DISPLAY 


The results are displayed in two windows 
obtained by splitting the screen display hori- 
zontally. Different traces, and thus the results 
from different detectors, can be displayed in 
the upper and lower windows. This is ideal 
for showing narrowband and broadband 
signals simultaneously. 


AUTOMATIC TRANSDUCER COMPENSATION 


The test results are always displayed with 
correct units (dBpV, dBuV/m, dByA, etc.). 
Correction factors for the transducers 
designed specifically for the ESBI and ESMI 
are entered into a transducer table and used 
to automatically compensate for the frequen- 
cy dependence of the transducer factor. A 
maximum of four correction-factor tables 
are available and can be used independently 
or combined. 


DOCUMENT TEST RESULTS TO PRINTERS 
AND PLOTTERS 


Test results can be output to a wide range of 
printers and plotters to provide clear docu- 
mentation of measurement results. The ESBI 
and ESMI support monochrome and color 
hardcopy devices including laser printers 
and plotters. 
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Characteristics 


FREQUENCY RELATED 

Frequency Range — ESBI: 20 Hz to 5 GHz; 
ESMI: 20 Hz to 26.5 GHz (to 110 GHz with 
external mixers). 

Frequency Setting — By step keys and spin- 
wheel. Frequency Resolution: 1 Hz. Error of 
Frequency Reference: «1 x 10-7; Frequency 
Scale: Selectable LIN/LOG. 

Frequency Display — Error (span >5 MHz, 
Sweep Time «100 ms): «8 x 10-3 x span. 
Frequency Span - Range: ESBI: 10 Hz to 5.2 
GHz; ESMI: 10 Hz to 26.5 GHz; Error: Span 
10 Hz to 5 MHz: «2 x 10? x span; 

Span >5 MHz: «5 x 10-3 x span. 

Frequency Counter — Scan setting: 

«1000 x resolution bandwidth; Resolution: 
0.1 Hz to 10 kHz; Error limit: «readout x 1077 
+2 x resolution. 

Spurious with Discrete Frequencies - n x 
Mains Frequency: »70 dBc; m x Line 
Frequency (26.4 kHz): >80 dBc; 100 kHz 
(span <5 MHz): >90 dBc; –10.7 MHz: 

>90 dBc; Other for Af >1 MHz: >75 dBc. 
Internal Spurious Response (input termi- 
nated with 50 О) - f >1 MHz: <-110 dBm 
(<-3 ВИМ); f «1 MHz, f >4.7 GHz, 

f = 1.585 GHz: «-95 dBm («12 dBuV): 
Oscillator feedthrough: -25 dBm typical. 


FILTERS 


RF Preselector — Selectable filters (except 
YIG filter in ESMI), automatically switched. 


Passhand frequency | Filter 
from to Type 


Filter 1 DC LP, fixed 
Filter 2 
Filter 3 
Ferd | 
Filer 5 — À 
Filter 6 
Filter 7 | 
Filter 8 
Filter 9 — 
Filter 10 
Filter 11 
Filter 12. 
Filter 13 
Filter 14 


26.5 GHz 


Solutions 


NOTE: The 6 dB bandwidth of the tunable 
bandpass filters is typically <85 MHz, that of 
the YIG filter increases from typically 50 MHz 
at 5 GHz to typically 100 MHz at 26.5 GHz. 


IF Filters — Overview mode (3 dB band- 
widths): <10 Hz (6 Hz typical) to 3 MHz in 
5% steps (except 30 to 80 kHz). 

EMI receiver mode (6 dB bandwidths): 

10 Hz*', 100 Hz, 200 Hz, 1 kHz, 9 kHz, 
10 kHz, 100 kHz, 120 kHz, and 1 MHz. 
Bandwidth factor: -60 dB/—3 dB: «12. 
—80 dB/-3 dB: «20. 


Video Filters (1st order RC lowpass after IF 
rectifier) - Bandwidths (-3 dB): 1 Hz to 
3 MHz in 1, 3, 10 steps. 


*! Ambient temperature 15 to 35°C. 


AMPLITUDE RELATED 


Maximum Input Level — DC voltage: 

DC coupling: «0 V; AC coupling: «20 V. 

AC voltage (sinewave): RF attenuation 0 dB: 
«20 dBm (100 mW; 127 dBuV); RF attenua- 
tion 210 dB: «30 dBm (1 W; 137 dBuV); 
Pulse spectral density (RF attenuation 0 dB): 
RF preselector on: f «150 kHz: 

«130 dBuV/MHz; f = 150 kHz to 1 GHz: 

«90 dBuV/MHz; 

f 21 GHz: «61 dBuV/MHz. 

RF preselector off: «61 dBuV/MHz. 
Maximum pulse voltage (RF attenuation 
210 dB): Input 1: «150 V; Input 2: «50 V. 
Maximum pulse energy (t = 10 us, RF atten- 
uation 210 dB): Input 1: ESBI: «1 mWs 

(= 100 W for 10 us); ESMI: «10 mWs 

(= 1 kW for 1 уз); Input 2: «1 mWs 

(= 100 W for 10 us). 


Level Compression — Pulse spectral density 
at 1 dB compression (RF attenuation 0 dB, 
RF preselector on, RF preamplifier off). 


1 dB Compression for 


Frequency ESBI, ESMI 

f «150 kHz в >110 dBuV/MHz — 
150 кН2 10 5 М? ^ : >86 dBuV/MHz | 
5 MHz to 30 MHz >80 dBuV/MHz 

30 MHz to 300 MHz | >76 dBuV/MHz — 
300 MHz to 1 GHz 219 dBuV/MHz — 
>1 GHz »50dBuV/MHz — 


Maximum Inherent Noise Indication in CISPR 
Bands - See Table 1. RF preamplifier off, RF 
attenuation 0 dB, discrete spuria excepted. 


Inherent Noise Indication — All units, maxi- 
mum sensitivity setting in the frequency 

range 20 to 200 Hz (bandwidth 10 Hz, video 
bandwidth 1 Hz, preamplifier off): 45 dBuV. 
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SPECTRAL SENSITIVITY 
Resolution Bandwidth 1 MHz, f >30 MHz, 
Peak-value Indication — 


Preamplifier 
Unit 0 dB 10 dB 
ESBI «30 dBuV/MHz «21 dBuV/MHz. 


Level Measurement Error After Internal 
Calibration (sum error in indication range 
and in temperature range 15 to 35°C) - 
ESBI (f = 9 kHz to 1 GHz): «1.5 dB; up to 

5 GHz, 3 dB maximum typical. 

ESMI (f = 9 kHz to 1 GHz): «1.5 dB; up to 
26.5 GHz, 4 dB maximum typical. 


SWEEP RELATED 

Sweep Time — See Table 2. 

Trigger Modes — Free run, line, video, external. 
SCALAR NETWORK ANALYSIS 


Tracking-generator Frequencies and 
Levels — See Table 3. 


IF and Image Frequency Rejection - 

IF rejection: »100 dB (>110 dB typical). 
Applies to all IF frequencies used except: 
ESMI, 221.4 MHz: »90 dB (110 dB typical). 
Image frequency: 

ESBI/ESMI, f + 10.8428 GHz: >80 dB 
(90 dB typical). 

ESBI, f + 442.8 MHz: >100 dB 

(115 dB typical). 

ESMI, f + 442.8 MHz: >85 dB (100 dB 
typical). All units, f + 42.8 MHz: >100 dB 
(115 dB typical). 

All units, f + 8.388 MHz: >100 dB 

(115 dB typical). 

Measurement Ranges for Gain 

and Attenuation — 


MEASUREMENT RANGE 


Atten Frequency 
Unit Gain uation Offset 
ESBI 110dB 11008 Oto +1 GHz. 
ESMI (to 5 GHz) 10508 11098 Oto +1 GHz 
ESMI with Opt. 01 105 dB 105 db Not provided 
5 GHz to 1809: MESE — 
18 GHz to 105 dB 100 dB Not provided 


26.5 GHz 


Demodulation — AM and FM. 

Evaluation (modulation analysis): 
Measurement of modulation depth and fre- 
quency deviation. Auto-monitoring: Built-in 
loudspeaker and headphones output. 


TABLE 1 - INHERENT NOISE INDICATION 


CISPR Band/ Indication (in dBpV) 
Frequency Range Bandwidth Unit Average Quasi-peak Peak 
9 kHz to 150 KHZ — —  — | A200 HZ — _ ESB, ЕЅМІ Г "o 
150 KHz to5 MHz — ВК. ЕВ, ESMI — | е s; B 
5 МН2 10 30 М — — B/9 kHz — ESBI, ESMI — - po .. 2 ln 
30 MHz to 300 MHz 0/120 KHZ — 5 Е5ВІ, ESMI 59 | 
300 MHz to 1 GHz D/i20kHz ^ |  ESBI, ESMI 8 | 42 


NOTE: In the frequency range from 20 Hz to 1 MHz, figures for the noise indication are valid in the temperature range 
15 to 35°C. Outside this temperature range, the specified values may vary by 10 dB maximum. The guaranteed 
sensitivity value in the CISPR bands is improved by 9 dB with the preamplifier on. 


TABLE 2 - SWEEP 


Sweep Time Span=OHz Span = 0 Hz Span >0 Hz Span >0 Hz 
Step Size Error вый rate: 1/8.9 ps) (sampling rate: 1/8.9 $) 
Step Size Error 
0.2msto10ms — &— TM 8-7. оо НИ <2% 
20 ms 1025 ,20ms 10° 20 ms 103 
2510205, 200п5 105... 200ms — 103 
20510 19805 - 2s 105 2s 103 
TABLE 3 - SCALAR NETWORK ANALYSIS 
Unit Output Frequency Output Frequency Output Level Output Level Output Level 
Min Max Min Max Steps 
ESBI .100Hz 5690  ?260BV —. 107 аву —. —— 01dB — 
ESMI 100 Hz 5 GHz ..32 вру 107 dBpV 5dB 
INPUTS AND OUTPUTS Selectable preamplifier: 


Input 1: Connector: BNC female, 50 Q. 

DC coupling: 20 Hz to 200 MHZ. 

AC coupling: 9 kHz to 200 MHZ. 

VSWR: RF attenuation 0 dB: <2.0. 

RF attenuation >10 dB: <1.2. 

Protection: Fuse, surge arrester. 

Input 2 (DC coupling only): Connector: ESBI: 
N female, 50 Q. 

ESMI: 3.5 mm SMA female. 


VSWR: 
Unit RF atten. RF atten. RF atten. 
орав >100В RF>20 dB 
ESBI f 
<1 GHz <2.0 <1.8 
f = 1 to 2.7 GHz <3.0 <1.5 
1=2.7 4.8 GHz «30 <12 
ESMI f 
<1 GHz <2.0 <1.2 
f = 1 to 2.7 GHz <3.0 «1.5 
f22.7 to 4.8 GHz «3.0 «1.8 
f=4.8to 26.5 GHz «3.0 <2 
и ИНИ 
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ESMI: 100 Hz to 26.5 GHz, 10 dB. 

Input divider: 

ESBI: 0 to 120 dB in steps of 2 dB. 
ESMI: 0 to 75 dB in steps of 5 dB. 
Calibration output: Connector: BNC 
female, 50 Q. 

Signal: Unpulsed: 100 MHz, 87 dBuV; 
Pulsed: Pulse area to CISPR 16-1, Pulse 
Repetition Frequency: 1 Hz to 1 kHz. 
Coding and supply connector: Connector: 
12-contact Tuchel female: 

Supply voltage: +10 V, -10 V, 100 mA 
maximum each. 


Front Panel of Display Unit — 

PHONES: Connector: JK34 jack; Frequency 
Range: 100 Hz to 15 kHz; EMF 

(V p-p maximum): 10 V. 

Output impedance: 30 Q. 

KEYBOARD: Connector: JK34 jack. 
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EMI, Field Strength 


ESBI * ESMI 


Rear Panel of RF Unit — 

IF OUTPUT 21.4 MHz: Connector: BNC 
female, 50 О; VSWR: x2. 

Gain (referenced to level at input mixer = 
reference level - RF attenuation) «-20 dBm 
(87 dBuV): +8 dB +2 dB. >-20 dBm 

(87 dBuV): 0 dB +2 dB. Bandwidth (-6 dB): 
»10 MHz. 

10-MHz Reference: Connector; BNC female. 
Output level with internal reference (Zi, = 
50 О): +10 dBm +3/—1 dB. Input level with 
external reference (Z, >500 О): 0 to 5 V. 
EXT ALC: Connector: BNC female. 

Input voltage: 0 to —1 V. 

SWEEP OUTPUT: Connector: BNC female. 
Output voltage (2, >500 Q): 0 to +5 V. 
START-SWEEP-STOP: Connector; BNC 
female. Output: TTL pulse (t = 1.4 us) 
occurring upon sweep start or stop. 


Rear Panel Display Unit — 

IF OUTPUT (narrow); 21.4 MHz: Connector: 
BNC female, 50 Q. VSWR: «2. 

Level with reference level; -15 dBm +3 dB. 
EXT SWEEP TRIG: Connector: BNC female. 
VIDEO OUTPUT: Connector: BNC female. 
EXTERNAL MONITOR: Connector: BNC 
female. Outputs; RED, GREEN, BLUE, COMP 
VIDEO; V SYNC; H SYNC. Line frequency: 
29.5 kHz. Sync pulse: 2 us. 

EXT FLOPPY: Connector: 37-contact Cannon 
D female. 

RS-232C: Connector; 25-contact Cannon 

D female. 


PARALLEL INTERFACE: (Centronics) 
Connector: 36-contact Amphenol female. 
USER PORT: Connector: 25-contact Cannon 
D female. 

PHONES: Connector: JK34 jack. Frequency 
range (-3 dB): 100 Hz to 15 kHz; 

EMF: 10 V p-p. Source impedance: 30 Q. 
IEC 625 bus (IEEE 488): Connector: 
24-contact Amphenol female. Bus functions: 
АНІ, SH1, Тб, L4, SR1, ВЕЛ, PP1, DC1, DT1, 
C1 to C4, C11. 


DISPLAY RELATED 

Monitor — 9 inch color CRT. 

Resolution — 1024 x 512 points. 

Display Mode — Full display height or 2 x 1/2 
display height (split screen). 

Number of Display Memories - 4 


Output to Plotter — HPGL, pinwriter (24-Pin) 
laser printer. 


Plotter Functions - Curve arithmetic (swap, 
subtract), comparison with tolerance curves, 
averaging, peak hold. 


POWER REQUIREMENTS 

Line Voltage — 100, 120, 220, 240 +10%. 
Line Frequency — 45 to 66 Hz. 

Power Consumption — 500 VA. 


ENVIRONMENTAL CHARACTERISTICS 
Temperature — 

Operating: 0 to +55°C. Storage: —40 to +70°C. 
Relative humidity: 20 to 9096 

(without condensation). 

EMC - To EN 50081-1 and EN 50082-1 (EEC 
Directive): FCC DOC 20780: Part 15, Subpart 5. 
Warmup Period — Operating temperature 
attained after one hour after cold start at 
Tamb = 0 to 55°C. 


PHYSICAL CHARACTERISTICS 


Dimensions ESAI, ESBI ESMI 

mm In. mm In. 
Width 435 3171 435 171 
Height 413 163 457 18 
Depth — 590 232 ^ 890 232 
Weight kg Ib. kg №. 
Net 64 1411 — 68 150 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


ESBI 
EMI TEST RECEIVER (20 HZ TO 5 GHZ). 
Includes: Power Cord, Manual. 


ESMI 
EMI TEST RECEIVER (20 HZ TO 26.5 GHZ). 
Includes: Power Cord, Manual. 


MEASUREMENT SERVICE OPTIONS 

OPT. C3 - Three years of Calibration Services. 
OPT. C5 — Five years of Calibration Services. 
OPT. D3 — Test Data (requires Opt. C3). 

OPT. 05 - Test Data (requires Opt. C5). 


OPT. R3 — Repair warranty extended to cover 
three years. 


OPT. R5 — Repair warranty extended to cover 
five years. 
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RECOMMENDED ACCESSORIES 

SERVICE KIT — Order FS-Z1. 

CONNECTING CABLE KIT (FOR SERVICING, 1 M) — 
Order FS-Z2. 

ES-K1 SOFTWARE — EMC Compliance 

Test Software. 

ADAPTERS - 


N-male to BNC-female Adapter. Order 103-0045-00. 
N-female to BNC-male Adapter. Order 103-0058-00. 


3.5 mm Male-to-Male Adapter. Order 015-0551-00. 


3.5 mm Female-to-Female Adapter. 
Order 015-0550-01. 


ADDITIONAL ACCESSORIES 
See page 500. 
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inside the U.S. see the price list in the back of this catalog. 


SU 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
УМУ hittp://www.tek.com 


СР Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 
|Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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mw 
laf Features 


» Complies with CISPR 16, VDE 0876, and 


ANSI C63.2 

* Measurements to European Standards 
55 011 to 55 022, ETS, FCC, VCCI, and 
VDE 0871 to 0879 

ESHS 

* Frequency Range 9 kHz to 30 MHz 

* Operation from AC Supply or 
Internal/External Battery 


ESVS 

• Frequency Range 20 MHz to 1 GHz 

* Operation from AC Supply or 
Internal/External Battery 

ESS 

* Frequency Range 5 Hz to 1 GHz 

* Resolution Bandwidths from 2 Hz to 1 MHz 

* Operation from AC Supply or External Battery 


* Measurements to Military Standards 
MIL-STD-461, DEF STAN 59-41, GAM-EG 13, 
and VG 95370 and 95673 


Applications 


APPLICATIONS 
* EMI Measurements to All Relevant 
Commercial and MIL-STD Specifications 


* Field-strength Measurements Using 
Test Antennas 


ee 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


MES See Tektronix on the World Wide Web: 
NA http://www.tek.com 


Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 
IEEE-488 | 

| Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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Introduction 


The number of measurements required to 
ensure electromagnetic compatibility is con- 
tinuously increasing. Thanks to the built-in 
intelligence of the ESHS/ESVS/ESS EMI Test 
Receivers, the time required for such mea- 
surements is reduced considerably. These 
test receivers are specialized for measure- 
ments to the applicable CISPR, CENELEC, 
ETSI, FCC, VCCI, and VDE standards. In 
addition, the ESS provides measurements 
to the relevant military standards as well — 
MIL, VG, DEF, and STAN. 


The ESHS/ESVS/ESS feature high frequency 
resolution and accurate level indication in 
peak average and quasi-peak detection (ESS 
provides RMS also). The real strength, how- 
ever, is the automatic measurement of RFI 
voltage, current, power, and field strength. 
After a fast pre-scan measurement, it com- 
pares the results with prescribed limits, dis- 
plays the interference spectrum with the limits 
on the screen, and furnishes a comprehensive 
test report with all the necessary information. 
The time-consuming quasi-peak measurement 
is only carried out in cases where the peak 
value is close to the relevant limit. 


EMI/RFI 
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EMI TEST RECEIVER FEATURES 

The ESHS 10, ESHS 30, ESVS 10, ESVS 30, 
and ESS share the same basic design and 
performance characteristics. The various 
models provide differing features which 
provide full EMI measurement performance 
from 5 Hz to 1 GHz. All models feature an 
excellent price/performance ratio, compact 
design, high measurement speed, and great 
operating convenience. Following are the 
primary features; features are shared by all 
instruments unless noted otherwise: 


RF SECTION 
• High pulse loading capacity of 
calibrated attenuator 


» Comprehensive preselection filters 


* Switchable preamplifier with wide 
dynamic range 


• Crystal-stabilized, fast synthesizer with high 
resolution and sweep 


» High-level mixer with high oscillator rejection 
* IF filters with low delay distortion 
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DEMODULATION — 

* Parallel detectors for average, peak, and 
quasi-peak indication (ESS also provides 
RMS indication) 

* 60 dB operating ranges for quasi-peak and 
average value indication 

* Highly linear envelope detector 

* AM and A0 demodulators (ESVS and ESS 
also provide FM demodulation) 

* Logarithmic amplifier with more than 70 dB 
dynamic range 

* Automatic overload detection in the mixer 
Stages and in the test channel by perma- 
nently activated peak detectors 


POWERFUL PROCESSOR SYSTEM - 

* Macros for automatic and semi-automatic 
test runs 

* 12-Bit A/D converter with short 
conversion time 

* Measurement time selectable between 
1 ms and 100 s 

* High measurement accuracy as a result of 
automatic total calibration 

* Automatic monitoring of all synthesizer 
loops and supply voltages during operation 

* Nonvolatile storage of 10 complete instru- 
ment setups and 22 different transducer 
factors and limit lines 


Characteristics 


ESHS ESVS ESS 
F 


20 MHz to 1 GHz 


requency Related 
Frequency Range 


Rangell — — 
Range 111 


OPTIMAL DISPLAY OF RESULTS FOR 

EVERY APPLICATION — 

* Measurement of voltage, field strength, 
current, and pulse spectral density with full 
indication of units 


* Indication of level on analog meter and 
digital readout with 0.1-dB resolution 


* Display of interference spectra 
(RF ANALYSIS) including limit lines 
on low-emission screen 


* |F analysis for visual check of interference 
spectrum in manual measurement mode 
(ESHS 30, ESVS 30, ESS) 


* Built-in tracking generator for attenuation and 
gain measurements (ESHS 30, ESVS 30, ESS) 


STORAGE AND LISTING OF RESULTS – 

* Built-in 3.5 in. disk drive for storing test 
results and instrument settings (ESHS 30, 
ESVS 30, ESS) 


* Output of results as lists and diagrams on 
printer or plotter including limit lines and 
user-definable labeling 


SIMPLE OPERATION 

A combination of hardkeys and softkeys 
ensures simple operation and fast access to 
the menu functions. All models have the 
classic test receiver controls on the right of 
the front panel for manual settings. The left 
section of the front panel is used to edit data 
for automatic test runs, tables for limit val- 
ues and transducer factors (for example, for 
current and voltage probes and antennas), as 
well as special functions and the information 
required for test reports. 


„For RF analysis ^ 


OPTIMIZED TEST RUNS 

EMI measurements have differing degrees of 
complexity. The simplest case is measure- 
ment of the EMI spectrum on a data line. In 
the most complicated case, many parameters 
have to be varied and additional conditions 
observed to find the maximum spurious 
emission and then weight it correctly with 
quasi-peak weighting. The time-consuming 
quasi-peak measurement is only carried out 
in cases where the peak value is close to the 
relevant limit. 


These EMI test receivers offer a choice 
between automatic, semi-automatic, and 
user-controlled test runs. Scan options are 
available for prescan measurements, data 
reduction, and final measurements. 


Data reduction is the main criterion for opti- 
mizing the test run. It's the link between 
prescan interface measurement and correct 
weighting with test-parameter variation (final 
measurement) to reduce measurement time. 
Scan options are also available to take 
account of the test configuration: for 
instance, measuring RFI voltage with 

LISNs, RFI power with an absorbing clamp, 
and RFI and field strength with antennas. 


Fine or coarse increments or 
freely selectable step size: 
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ESHS ESVS 
Frequency Related (continued) 
Frequency Display — B D — s. 7-digit LCD — ^—— S-digit LCD — —— — 
Resolution 10 Hz 100 Hz 
Range | 
Range II 
Rangel — 0 oe T s латин 
Setting Error cee <3x10°+30H2 — <3 x108 — 
RF Input 
Connector N connector, female N connector, female 


5 Hz to 1 GHz, unbalanced 
5 Hz to 50 kHz, balanced — —— 
Impedance 


>10 dB RF attenuation 
0 dB RF attenuation | 


Oscillator Reradiation at = 


RF Input (0 dB RF attenuation) 
Without preamplifier 
With preamplifier 


Preamplifier 


бап 
Preselector 


Range 111 


«20 dBuV 
«10 dByV 


Switchable between 
input filter and 1st 
mixer 10 dB 


5 bandpass filters: 
5 bandpass filters: 
150 kHz to «4.05 MHz 
4.05 MHz to «12.8 MHz 
12.8 MHz to «21.55 MHz 


21.55 MHz to 30 MHz 


«20 dByV 
«10 dBuV 


Switchable between 
input filter and 1st mixer 
10 dB 
1 fixed-tuned filter: 
1 fixed-tuned filter: 
5 tracking filters: 
51.3 to «125.3 MHz 
125.3 to «273.3 MHz 
273.3 to «495.3 MHz 
495.3 to «717.3 MHz 

717310 1GHz.— 


ESS 


N connector, female 
Twinax connector, female 


«20 dByV 
«10 dBuV 


5 fixed bandpass filters: 
9 kHz to «150 kHz 
150 kHz to «4.05 MHz 
4.05 MHz to «12.8 MHz 
12.8 MHz to «21.55 MHz 
21.55 MHz to 30 MHz 


1 fixed bandpass filter: 
20 MHz to «51.3 MHz 
5 tracking bandpass filters: 
51.3 MHz to «125.3 MHz 
125.3 MHz to «273.3 MHz 
273.3 MHz to «495.3 MHz 
495.3 MHz to «717.3 MHz 
717.3 MHz to 1 GHz 
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ESHS ESVS ESS 
RF Input (continued) 
Maximum Input Level (with and without О н 
RF attenuation 0 dB 
(AC-coupled) 
DC voltage 7V 50 V 7V 
Sinewave AC voltage 130 dBuV 130 dByV 130 dBuV 
Pulse spectral density _ 96 dByV/MHz 97 dBuV/MHZz (100 V for 0.5 ns) —  — 97dByVMMHz у 
RF attenuation >10 dB 
(DC-coupled) 
DC voltage 7V(=1W) 50 V 
Sinewave AC voltage 137 давру 137 dByV (corresponds 
Maximum pulse voltage 700 V to 1 W) 
Maximum pulse energy 100 mWs (10 уз) 150 V 10 mWs (20 ys) 
4 з — МНА, | .— — 3 —  . 
Range | and 11 
DC voltage 7 V (corresponds to 1 W) 
Sinewave AC voltage 137 авру 
Maximum pulse voltage 700 V 
Maximum pulse energy 100 mWs 
ee = 
Range 111 
DC voltage 7 V (corresponds to 1 W) 
Sinewave AC voltage 137 dByV 
Maximum pulse voltage 1500 V 
Maximum pulse energy 100 mWs 
nl, ө  — — О 
Interference Rejection, 
Non-linearities 
Image frequency rejection 
1st IF >90 dB, 100 dB typical >90 dB, 100 dB typical >90 dB, 100 dB typical 
2nd IF »75 dB »90 dB, 100 dB typical 
IF rejection 00 s. 290 dB, 100 dB typical >90 dB, 100 dB typical — ^ ^ ^ : >90 dB, 100 dB typical — ^ 
Shape Factor BW, ав /BW50 ав 
IF Bandwidths Nominal Bandwidth -3 dB (+20%) -6 dB (Selectable in Range) 
ESHS 200 Hz*! 140 Hz 200 Hz +20/-30 Hz 1:8 typical 
== | — ӱƏ 7 kHz 9.5 kHz x05 KHZ | 1:3.5 typical 
ESVS 10 kHz 7 kHz 9.5 kHz +0.5 kHz 1:4 typical 
————— В 120 kHz 90 kHz 120 kHz +10% | 1:5.5 typical 
ESS 2Hz 14Hz 2Hz 122.5 (І) 
5Hz 3.5 Hz 5 Hz 1:2.5 (I) 
10 Hz 7 Hz 10 Hz 1:2.5 (І) 
20 Hz 14 Hz 20 Hz 1:2.5 (І) 
50 Hz 35 Hz 50 Hz 1:2.5 (1+1) 
100 Hz 70 Hz 100 Hz 1:2.5 (1+1) 
200 Hz 140 Hz 200 Hz 1:2.5 n(I+ll) 
500 Hz 350 Hz 500 Hz 1:2.5 (1+1) 
1 kHz 700 Hz 1 kHz 1:2.5 (I++) 
10 kHz*3 7 kHz 9.5 kHz +10.5 kHz 1:4 (1+1) 
100 kHz 70 kHz 100 kHz 1:5 (+11) 
120 kHz 90 kHz 120 kHz 1:5 (1+1) 
iMm 0 700 kHz m" oo. 1:5 (1+) 


*! Meets tolerances to CISPR 1 6. 
*2 Meets tolerances to CISPR 16 (minimum 8 kHz, 10 kHz maximum) and complies with MIL tolerances (10 kHz +10%). 
"з Complies with tolerances to CISPR and MIL tolerances of 10 kHz +10%. 
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Noise Indication 


Preamplifier off 


Average value, BW 200 Hz 
fin 9 to 50 kHz 

fin >50 kHz 

Average value, BW 10 kHz 
fin >50 kHz 

Peak value (typical increase against average value) 
Quasi-peak 

Band A 

9 to 50 kHz 

50 to 150 kHz 

Band B 2150 kHz 

PK/MHz (BW 10 kHz) 


Average value 
BW 10 kHz 
BW 120 kHz 
Peak value 
BW 10 kHz 
BW 120 kHz 


«-24 to «-30 dByV 
«-30 dByV, -35 dByV typical 


«-14 dByV, –17 dByV typical 
+11 dB 


—24 to -30 ВИМ typical 
«-32 (ВИМ typical 
«-13 dByV typical 

34 dBuV/MHz t 


«-12 dByV, –15 dByV typical 
<-1 dBuV, -4 dByV typical 


-4 dByV typical 
+7 dBuV typical 
+2 dByV typical 


Preamplifier on 


«-30 to «-36 ВМ 
«—36 dByV, -41 dByV typical 


«-20 dByV, -25 dByV typical 
+11 dB 


-30 to -36 dByV typical 
—38 dBuV typical 
—19 dBuV typical 


«-16 dByV, -21 АВМ typical 
«-5 dBuV, - 10 ВИМ typical 


-9 dByV typical 
+1 dBuV typical 
—4 dBuV typical 


ESS 


Average value, Range | 

BW 2 kHz, fin = 5 to 30 Hz 

BW 10 kHz, fin = >30 Hz 

Average value, Range II 

BW 200 kHz, fin = 9 to 50 Hz 

BW 200 kHz, fin = >50 Hz 

Average value, Range III 

BW 120 kHz 

RMS value (typical increase vs. average reading) 


Peak (PK) value (increase vs. average reading) —.— 


ESS 

Quasi-peak 

Band A 

9 to 50 kHz 

50 to 150 kHz 

Band B 

Band C/D 

PK/MHz 

Range 11, BW 10 kHz 
Range 111, BW 1 MHz 


«-38 to -48 ВИМ typical 
«-40 dByV, -44 dByV typical 


«—24 to -30 ВИМ typical 
«-30 dBuV, -35 dBpV typical 


«1 dByV, -6 dByV typical 
+1 


-27 вру 
-32 dBuV 
—13 dBuV 
+2 dBuV 


34 dBuV/MHz 


«-38 to -52 (ВИМ typical 
«-41 dByV, -48 dBpV typical 


«-30 to -36 dBuV typical 
«-36 dByV, -41 ВИМ typical 


«-5 ФВИМ, -10 dByV typical 
+1 dB 
..—31 OB _ 


-30 аВру 
-38 вру 
-19 dBuV 
-4 dByV 


28 dByV/MHz 
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Voltage Measurement Range 
ESHS (f >50 kHz) 


Lower limit 

(additional error caused by inherent noise «1 dB) 
Average indication (AV) 

BWIF 10 kHz 

BWIF 200 Hz 

Peak indication (PK) 

BWIF 10 kHz 

BWIF 200 kHz 

Quasi-peak indication (QP) 

CISPR band A (25 Hz pulse repetition frequency) 
CISPR band B (100 Hz pulse repetition frequency) 
Spectral density (PK/MHz) 

Upper limit (AV, PK, QP) 


Lower limit 

(additional error caused by inherent noise «1 dB) 
Average indication (AV) 

BW 10 kHz 

BW 120 kHz 

Peak indication (PK) 

BW 10 kHz 

BW 120 kHz 

Quasi-peak indication (QP) 

CISPR band C/D (100 Hz pulse repetition frequency) 
Upper limit (AV, PK, QP) 

Inherent spurious response — 

ESS 


Lower limit 

(additional error caused by inherent noise «1 dB) 
Average (AV) 

RMS 

Peak (PK) 

Quasi-peak (QP) 

(25/100 Hz pulse repetition frequency) 
Upper limit (AV, RMS, PK, QP) 
Inherent spurious response 
(equivalent input voltage) 

5 Hz to 30 MHz 
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Preamplifier off 


—6 dByV, -10 dByV typical 
—26 dByV, -31 dBuV typical 


-10 dByV typical 
—8 dByV typical 


—30 dByV typical 
-11 dBuV typical 
50 dBuV/MHz typical 
137 dBuV (RF a 


-8 dBuV, —11 dByV typical 
<+3 dByV, 0 dByV typical 


+12 (ВИМ typical 
+23 dByV typical 


<+10 dBuV, +6 dBuV typical 


137 dByV (RF attenuation >/=10 dB) 
« 


4 dB above noise indication 
5 dB above noise indication 
15 dB above noise indication 
3 dB above noise indication 


137 dByV (RF attenuation 210 dB) 


«-10 dByV 


Preamplifier on 


«-12 dByV, -18 ВИМ typical 
«-32 dBuV, -37 аву typical 


+4 ОВУ typical 
—14 dBuV typical 


-36 (ВИМ typical 
—17 dBuV typical 
44 dBuV/MHz typical 
37 dB&micr 


<-12 dByV, -17 ВИМ typical 
«-1 dByV, -6 dBuV typical 


+7 dBuV typical 
+17 вру typical 


«44 СВУ, 0 dByV typicall 
137 dByV (RF attenuation >/=10 dB) 
< 


4 dB above noise indication 
5 dB above noise indication 
15 dB above noise indication 
3 dB above noise indication 


137 dByV (RF attenuation 210 dB) 


«-10 dBuV 
№... MR 
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DISPLAY RELATED 


Level Display - 

Digital, Digits: 3 1/2. Resolution: 0.1 dB. 
Units: dBuV, dBuA, dBm, dByV/m, dBpA/m, 
dByV/MHz, dBuA/MHz, dBuV/m/MHz, 
dByA/m/MHz, dBpW, dBpT. Analog: Moving- 
coil meter in operating range of IF detector 
with additional digital display of lower range 
limit. Operating ranges, 30, 60 dB. 


Screen (ESHS 30, ESVS 30, ESS) - 
(RF analysis), Display: 5-inch CRT with digital 


video memory. Resolution: 1024 x 1024 pixels. 


Display range, X axis (frequency): Freely 
selectable, linear or logarithmic (ESS, maxi- 
mum 1 GHz). Y-axis (level): 10 to 200 dB, 
adjustable. Marker Functions: Marker, delta 
marker, marker set to maximum, receiver 
frequency set to marker frequency. 

Display Modes (detectors) — Average (AV), 
RMS (ESS only), peak (PK), spectral density 
measurement (PK/MHz), quasi-peak (QP). 
Averaging, Hold, and Measuring Times: 1 ms 
to 100 s (1-2-5 steps). 

Measurement Error — 

(ESHS) (AV for S/N >16 dB), Digital Display: 
«1 dB. Analog Display: «2 dB typical. Level 
Calibration: Harmonics generator. 

(ESVS) (AV for S/N >16 dB), Digital Display: 
0 to +55°C: <1 dB. -10 to 0°C: «1.5 dB. 
Analog Display: <2 dB typical. 

(ESS) (AV for S/N >16 dB), Digital display: 
Range | and 11: <1 dB. Range 111: 0 to +55°C: 
<1 dB. -10 to 0°C: <1.5 dB. Analog Display: 
<2 dB typical. Level Calibration: Sinewave 
and harmonics generator. 


Demodulation Modes — 

(ESHS), A0 (zero beat); A3 

(for A3E emissions). 

(ESVS, ESS), AO (zero beat); A3 (for A3E 
emissions); F3 (for F3E). 

IF Analysis (ESHS 30, ESVS 30, ESS Range 
Il and Ш) - Display Range: 10 kHz to 2 MHz 
(in 1-2-5 steps). Input Attenuation: 

0 and 20 dB, selectable. 


Resolution 
Nominal -3 dB Shape Factor 
bandwidth (+20%) | BW6 dB:BW60 dB 
10 kHz 10 kHz _ 1:04 
BAZ sss 3kHZ 1:06 _ 
1 kHz 1 kHz 1:09 


Sweep Time: 50 ms to 10 s (1-2-5 steps). 
Level Display Range: 80 dB. Level Display 
(ESS only): Normal and normal + max hold. 
Marker Functions: Marker, delta marker, 
marker set to maximum, marker set to center 
frequency (receiver frequency). 


Date, Time of Day - Internal clock, perma- 
nently operated from internal battery. 


INPUT/OUTPUT 


Floppy Disk Drive (ESHS 30, ESVS 30, 
ESS) - 3.5 inch, 1.44 MB formatted. 
Formatting: MS-DOS compatible. Data 
format HP-GL or binary. 


Remote Control — ЇЕС 625-2 (IEEE 488). 
Connector: 24-contact Amphenol connector. 
Interface Functions: AH1, L4, SH1, T6, SR1, 
PP1, RL1, DC1, DT1, C1, C2, C3, C11. 
Plotter language: HP-GL (via IEC/IEEE 

bus interface). 


Front-panel Outputs — 

Supply and Coding Connector for Antennas, 
etc.: 12-contact Tuchel connector. 

AF Output, Connector: JK34 jack. Impedance: 
10 О. EMF: Adjustable up to 1.5 V. 

Generator output 9 kHz to 1 GHz; (ESHS 30, 
ESS), Connector: N female. Impedance: 

50 О. EMF: 96 ВИМ +1 dB. 
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Rear-panel Outputs — 

IF 74.7 MHz (ESHS 10, ESVS 10), 
Connector: BNC female. Impedance: 50 Q. 
Gain Referred to RF Input (RF attenuation 

0 dB): 10 dB without preamplifier, 20 dB with 
preamplifier. Bandwidth (-3 dB): 2 MHz or 
bandwidth of preselector. 

IF 10.7 MHz (ESVS, ESS), Connector: BNC 
female. Impedance: 50 О. EMF in Range of 
Analog Level Display for Unmodulated 
Sinewave Signal: Operating range 30 dB, 

1 to 30 mV; Operating Range 60 dB, 1 mV to 
1 V. Bandwidth (-3 dB): IF bandwidth. 

IF 80 kHz (ESHS), Connector: BNC female. 
Impedance: 50 О. EMF in Range of Analog 
Level Display for Unmodulated Sinewave 
Signal: Operating range 30 dB, 1 to 30 mV; 
Operating range 60 dB, 1 mV to 1 V. 
Bandwidth: IF bandwidth. 

Video Output (envelope detector), Connector: 
BNC female. EMF in Range of Analog Level 
Display: Operating range 30 dB, 4 to 

126 mV; Operating range 60 dB, 4 mV to 4 V. 
User Interface, Connector: 25-contact 
Cannon connector. Function: Six control lines 
for an external device (е.д., artificial mains 
network), display voltage with and without 
meter simulation, input for external trigger- 
ing, RS-232C interface for firmware updating. 
Printer Connection, Connector: 15-contact 
Cannon connector. Function: Parallel interface. 
Keyboard connector, Connector: 5-contact 
DIN connector. Function: For MF2 keyboard. 


Rear-panel Inputs — 

External Reference Frequency, Connector: 
BNC female. Required level: EMF 21 V from 
50 Q. Frequency: 5/10 MHz. 

External battery, Connector: 3-contact 
connector. Required voltage: 11 to 33 V. 
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POWER REQUIREMENTS 


AC Operation - 

Line Voltage: 100 V, 120 V, 220 V, 240 V +10% 
(ESS, 230 V +6%/-10%). 

Line Frequency: 47 to 440 Hz. Power 
Consumption: ESHS 10, 50 VA; ESVS 10, 

60 VA; ESHS 30, 80 VA; ESVS 30, 90 VA; 
ESS, 110 VA. 


DC Operation — Internal Battery (ESHS 10, 
ESVS 10): 12 V, 10 AH. Operating Time: 
ESHS 10: = 4 hours; ESVS 10: = 2.5 hours. 


External battery — Voltage Range: 11 to 33 
V. Current Drain 24/12 V: ESHS 10, 1.2 
A/2.3A; ESVS 10, 1.9 A/3.3A; ESHS 30, 2.1 
A/3.9 A; ESVS 30, 2.6 A/4.8 A; ESS, 3A/5.5A. 


GENERAL SPECIFICATIONS 


Environmental Characteristics — 

Rated Temperature Range: -10 to +55°C 
(without condensation). Temperature Range 
for floppy Disk Drive: +5 to +50°C. Storage 
Temperature Range: —25 to +70°C. 
Mechanical Resistance: Shock-tested to 
MIL-STD-810 D (shock spectrum 40g), 
Vibration-tested to MIL-T-28800 D, Class 5; 
complies with IEC Publication 68-2-6. RFI 
Suppression: Complies with VDE 0876, 
Part 1a, Regulation 527/1979 and 
MIL-STD-461 В (CE03 and RE02). 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 

Нед. 236 ss 93. 
Width — 435 — 174 

Depth 

ESHS 10. _ 363 143 
ESHS 30 EE. Я 182 
Юз 52 225, 
Weight kg Ib. 

ESHS 10 without battery 18 .39.7 
ЕЗҮ 10 without battery 204 — — 45 

ESHS 10 with battery 21 46.3 
ESVS 10 with battery — 23.7 32.2 
ESHS 30 28.6 63.1 

ESVS 30 264 à, 982 
ESS 32.1 70.8 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


ESHS 10 

EMI Test Receiver. 

Includes: Power Cord, Manual. 
ESHS 30 

EMI Test Receiver. 

Includes: Power Cord, Manual. 
ESVS 10 

EMI Test Receiver. 

Includes: Power Cord, Manual. 
ESVS 30 

EMI Test Receiver. 

Includes: Power Cord, Manual. 
OPT. 01/ESVS-B1 — Pulse Power Attenuator. 
Maximum pulse voltage 1500 V. 
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ESS TEST RECEIVER 

EMI Test Receiver. 

Includes: Power Cable, Connector for External 
Battery, N-BNC Adapter, Sun Shield for Screen 
(ESS only), Manual. 

OPT. 01/ESS-B1 — OCXO Reference Oscillator. 
1 x 107 setting error, 1 x 10-9/day aging error and 
1 x 10-9/°C temperature drift. 

MEASUREMENT SERVICE OPTIONS ESHS10: 
OPT. C3 - Three years of Calibration Services. 
OPT. C5 - Five years of Calibration Services. 
ОРТ. D3 - Test Data (requires Opt. C3). 

ОРТ. 05 - Test Data (requires Opt. C5). 

OPT. R3 — Repair warranty extended to cover 
three years. 

OPT. R5 - Repair warranty extended to cover 
five years. 
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ADDITIONAL ACCESSORIES 
Also see page 500. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200 


http://www.tek.com 


т» See Tektronix on the World Wide Web: 
Me 


P Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


IEEE-488 
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ГА 
x | Features 


ESVB 
* Frequency Range 20 MHz to 1 GHz 
(2.05 GHz with Option 02) 


ESVD 
* Frequency Range 20 MHz to 1 GHz 
(2.05 GHz with Option 02) 


* Frequency Accuracy to 
GSM Recommendations 


e In-phase and Quadrature Output for 
Evaluating Any Modulated Signal 


ESVN 
* Frequency Range 20 MHz to 1 GHz 
* Remote Control via IEEE 488 Interface 


• Operation from AC Supply ог 
Internal/External Battery 


ESN 
e Frequency Range 9 kHz to 1 GHz 
(2.05 GHz with Option 01) 


* Remote Control via IEEE 488 Interface 


• Operation from AC Supply ог 
External Battery 


Applications 


* Field-strength Measurements Using 
Test Antennas 

* Radio Monitoring to CCIR 

* Coverage Measurements 

* Selective Voltage Measurements in Labs 
and Test Shops 

• Radio Interference Measurements to EN 
55011 to 55022, ETS, FCC and ANSI С63.4, 
VCCI, and VDE 0871 to 0879 

* Digital Audio Broadcasting 
Networks (ESVB) 

* Mobile Radio Networks 
— GSM, PCN (ESVD) 


т 
For your local Tektronix representative see the list т 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


£N See Tektronix on the World Wide Web: 
http://www.tek.com 


Product(s) complies with IEEE Standard 


GPI i i 
Tect-498 488-1-1987, and with Tektronix Standard 


Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


Introduction 


The ESVB/ESVD/ESVN/ESN Test Receivers are 
ideal instruments for all applications in the 
fields of radio monitoring and radio network 
planning, civil RFI measurements to all rele- 
vant standards, as well as for selective voltage 
and two-port measurements in manual and 
automatic mode. ESVB/ESVD/ESVN/ESN are 
used to measure and demodulate both ampli- 
tude-modulated (DSB, SSB pulse) and fre- 
quency-modulated signals, as well as narrow- 
band and broadband interference in the range 
from 20 MHz to 1 GHz (ESVN), 9 kHz to 
2.050 MHz (ESN), and 20 MHz to 2.05 GHz 
(ESVB/ESVD Option 02). 


Manual operation or automatic mode, with 

spectrum display on screen and reports of 

results on printer or plotter, make these 

Test Receivers extremely versatile for 

many applications. 

TEST RECEIVER FEATURES 

The ESVB/ESVD/ESVW/ESN Test Receivers 

combine three different types of test 

receivers in one: 

* A compact, manually tuned and battery- 
operated test receiver 


* A test receiver which automatically performs 
measurements and reports the results 


* A system-compatible test receiver 
Following are the primary features which are 


shared by both instruments unless noted 
otherwise: 
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RF UNIT 


* High measurement accuracy: error «1 dB, 
«0.5 dB typical 

* Refined preselection 

* Switchable preamplifier with wide 
dynamic range 

* Crystal-stabilized synthesizer (ESN): sweep 
mode for fast frequency scans, frequency 
resolution down to 10 and 100 Hz 

* Wide dynamic range: noise figure typically 
7 dB with preamplifier, 12 dB without 
preamplifier, third-order intercept point 
typically 20 dBm (without preamplifier) 

* Tracking generator for attenuation and 
gain measurements with ESVN 30 and 
ESN (9 kHz to 1 GHz) 

* High-level mixer ensuring high suppression 
of 1st LO 

* |F analysis with resolution bandwidth of 1, 3, 
and 10 kHz; span 0.01 to 10 MHz; runs in 
parallel with level measurements 
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DEMODULATION 

* High-linearity envelope detector with 
dynamic range of more than 70 dB 

* Peak, average, RMS, and quasi-peak detectors 

* Automatic overload detection in mixer 
Stages and in test channel by permanently 
activated peak detectors 

* Logarithmic amplifier with dynamic range 
of more than 70 dB 

* Frequency and frequency-offset measure- 
ments with built-in frequency counter 

* Demodulators for measuring modulation 
depth and frequency and phase deviation 

* Demodulator circuits for FM, AM, SSB 
(LSB and USB), zero beat, and 1-kHz beat 

* Built-in loudspeakers and headphones con- 
nector; demodulation using signal processors 

* Separate signal channel with 5 MHz band- 
width and demodulator for TV signals with 
switchover to all common TV standards 


POWERFUL PROCESSOR SYSTEM 

* Macros for automatic test runs 

* Test runs over up to 400 freely selectable 
channels with programmable thresholds 

* Automatic level calibration and 
consideration of frequency-dependent 
transducer factors (е.0., of antennas) 

* Non-volatile storage of 10 complete instru- 
ment setups, 22 different antenna factors 
and limit lines 

* Built-in 3.5 in. floppy disk drive 

* Output of results as lists and diagrams on 
plotter or printer including limit lines and 
user-defined labeling 

* 12-Bit A/D converter with short 
conversion time 

* Measurement time adjustable between 1 ms 
and 100 s, 50 us for overview measurements 

* 16-Bit processor; flash EPROM allowing 
convenient and fast firmware updating 

* Automatic calibration at a keystroke with the 
aid of an internal high-precision generator 

* Automatic monitoring of all synthesizer 
loop and supply voltages during operation 
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OPTIMAL DISPLAY OF RESULTS 

FOR EVERY APPLICATION 

* Measurement of voltage, field-strength, and 
current with full indication of units 


* Level indication on analog meter and digital 
display with 0.1 dB resolution 


* Display of modulation depth, deviation, and 
frequency or frequency offset with very 
high resolution 


* Display of frequency spectra (RF ANALYSIS) 
including limit values 


* |F analysis with spans of up to 10 MHz 


* Connector for TV monitor to identify 
TV programs 


MANUAL MODE 


These test receivers perform measurements 
at a fixed frequency with the desired band- 
width, attenuation, measurement time, and 
display mode. Level measurement, modula- 
tion, and deviation measurement, as well as 
frequency and frequency offset measure- 
ment, are carried out simultaneously. 


While measurements are being performed, 
the IF analysis function allows the spectrum 
about the receive frequency to be analyzed. 
Measurement of level, modulation, or fre- 
quency, as well as signal assessment using 
the built-in loudspeaker, are made at the cen- 
ter frequency of the extended spectrum with 
the settings selected. Two test curves can be 
displayed simultaneously on the screen, the 
display mode for the two curves being selec- 
table independently of one another. 


Max Hold, Max/Min, and Average display 
modes allow fast identification and measure- 
ment of useful and interference signals in a 
signal spectrum. Marker functions are pro- 
vided for fast evaluation and measurement of 
the identified signals in the receive channel. 


AUTOMATIC MODE 


The receive frequency range is scanned and 
the result displayed as a spectrum on the 
screen. The measurement parameters such 
as start frequency, stop frequency, IF band- 
width, measurement time, attenuation, and 
display mode can be freely selected. 


Single-shot or repetitive scanning can be 
selected. Two test traces can be displayed at 
a time. For comparison measurements, wave- 
forms can also be loaded from a floppy disk. 


Solutions 


THREE OPERATING MODES FOR FREQUENCY 
SCANNING 


Overview Mode: Frequency scanning over 
the desired frequency range is at maximum 
speed and with fixed attenuation. 


Scan Mode: Frequency scanning is quasi- 
continuous with selectable step size and 
measurement time as well as automatic 
attenuation setting. 


Channel Mode: Frequency scanning over a 
defined data set with up to 400 frequencies. 


DOCUMENTATION OF RESULTS 


The results, along with all relevant informa- 
tion, can be output in graphical form or as 
lists on a plotter or printer. In addition, data 
can be stored on a floppy disk along with the 
complete receiver setup. Information can be 
entered via a line editor or, more convenient- 
ly, via an optional keyboard. Date, time, and 
receiver settings are automatically recorded. 


USE IN COMPUTER-CONTROLLED SYSTEMS 


Full use of the high measurement rate of 
these test receivers is possible only in the 
remote mode using a high-speed controller. 
In the determination of field-strength pro- 
files, the receivers furnish 5,000 measured 
values per second after being triggered by a 
positioning system or a time base. The field 
strength can be determined at different fre- 
quencies with a particular frequency band at 
a rate of 2.5 ms per measured value. In cel- 
lular radio networks, it is thus possible to 
measure the field strength of several base 
stations according to Lee's statistical method 
using a single receiver at the normal speed 
of the test vehicle. 


For radio monitoring, up to 10,000 frequen- 
cies can be stored in the receivers and 
scanned at high speed with range-related 
receiver settings. The results are then output 
to the process controller. 
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Characteristics 
FREQUENCY RELATED 
Frequency Range — 
ESVB/ESVD/ESVN ESN 

Range! — 1. HMM 9 kHz to 30 MHz 
Rangel! 20 MHz to 1 GHz 30 MHz to 1 GHz 
Range [B 1 GHz to 1 GHz to 

2.050 GHz 2.050 GHz 

(ESVB/ESVD) | (with Opt. 01) 


Frequency Setting — With tuning knob: Fine, 
coarse or any step size selectable. 
Numerical: Via keyboard entry. Step size: 
Any selectable size. Automatic scanning: For 
RF analysis. 


Frequency Display - 8-digit LCD. 
Resolution - Range |: 10 Hz. Range Il 
and 111: 100 Hz. 

Frequency Error - ESVN: <3 x 10-5. ESN 
and ESVN with Option 01 (after 30 minutes 
warm-up): «1 x 1077. 

Temperature Drift — «1 x 10-9/°C. 

Aging - «1 x 10-7/уеаг. 

RF INPUT 

Connector — N connector, female. 
Impedance — 50 О. 


RF Attenuator — 0 to 120 dB, switchable in 
10 dB steps. 


VSWR - 

9 kHz to 1 GHz - 10 dB RF attenuation: 
«1.2. 0 dB RF attenuation: «2. 

1 GHz to 2.050 GHz - 10 dB RF attenuation: 
«1.35. 0 dB RF attenuation: «2. 


Input Filters — Range |: Five fixed-frequency 
bandpass filter. Range 11: One fixed-frequen- 
cy and five tracking bandpass filters. Range 

Ш: Four fixed-frequency bandpass filters. 


Preamplifier — Can be connected between 
input filter and 1st mixer. Gain: 10 dB. 


TABLE 1 
ESVB/ESVD Nominal Bandwidth -3 dB (+10%) —6 dB (1074) Shape Factor 
BW; ав/ВМ5о ав 

10 kHz 
120 kazo 
300 kHz nM 
1 MHz 
1.5 MHz 1.5 MHz 1.8 MHz 1 2. 7 typ. (ESVB). 
TABL t 2 
ESVB/ESVD Noise Indication Preamplifier off Preamplifier on 
20 to 1000 MHz 
Average value, BW — 10 kHz < -12 Ву, < -16 dByV, 

typ. -16 dBuV typ. -20 dBuV 
BW - 120 kHz typ. -5 dBuV typ. -9 dBuV 
BW - 300 kHz typ. 0 dBuV typ. -4 dBuV 
BW - 1 MHz typ. 4 ВИМ (ESVD) typ. 0 dBuV (ESVD) 
BW - 1.5 MHZ _ typ. 7 dBuV (ESVB) | „Ур. 3 dBuV (ESVB) — 
1000 to 2050 MHz 
Average value, BW — 10 kHz < -10 дВру, < -16 dByV, 

typ. -15 dByV typ. -20 dBuV 
BW - 120 kHz typ. -3 вру typ. -9 dBuV 
BW - 300 kHz p. 2 dBuV typ. -4 dBuV 
BW - 1 MHz typ. 6 dBuV (ESVD) typ. 0 dBuV (ESVD) 
BW - 1.5 MHz typ. 9 ВИМ (ESVB) typ. 3 dBuV (ESVB) 
TABLE 3 
ESN/ESVN Nominal Bandwidth -3 dB (+20%) -6 dB Shape Factor 

BW; as/BWs50 ав 

1 kHz 21 KHZ 1.2 kHz +20% — i. 01:028 —— 
ЗЕН; 13.15 KHZ #10% À5 070 01018 —— 
ie X 3! .. 95 kHz 220% 01:022 
15 kHz _ 17 KHz +10% 01:01.8 
120 kHz! . 120 kHz 420% үф AOD а 
250 kHz 330 kHz +10% 01:03.7 
#1 Meets tolerances to CISPR 16. 
TABLE 4 
ESN/ESVN Preamplifier Preamplifier 
Noise Indication off on 


Average value, BW 1 kHz 
Range | (fin >50 kHz) 


«-28 dBuV, -33 dBuV typical — 
«-22 dByV, -28 dByV typical 
«-22 0ВуМ, -28 dBĻV typical. 


«-22 dByV, -27 dByV typical 
l 


о «216 ОВИМ, -22 dBuV typical | 
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Maximum Input Level (with and 

without preamplifier) — 

RF attenuation 0 dB (AC-coupled); DC Voltage: 
50 V. Sinewave AC Voltage: 130 вру. 
Spectral Pulse Density: 97 dBuV/MHz. 

RF Attenuation >0 dB (DC-coupled); DC 
Voltage: 7 V (corresponds to 1 W). Sinewave 
AC Voltage: 137 dBuV. Maximum Pulse 
Voltage: Range 1, 700 V; Range II and 111, 
150 V. Maximum Pulse Energy: Range 1, 
100 mWs; Range II and III, 1 mWs. 


RF Shielding — Voltage Indication at a Field 
Strength of 10 V/m with 0-dB RF attenuation 
(f not equal to fin): «0 dBuV. Additional Error 
in CISPR Indication Range (10 V/m): «1 dB. 
Interference: Complies with tolerances to 
EN50081-1. Interference Immunity: Complies 
with tolerances to EN50082-1. 


IF Bandwidths — ESVB/ESVD: See Table 1, 
ESVN/ESN: See Table 3. 


Noise Indication — ESVB/ESVD: See Table 2, 
ESN/ESVN: See Table 4. 

RMS Value (noise indication average value): 
*1 dB typical. 

Peak (PK) Value (noise indication average 
value): +12 dB typical. 


Voltage Measurement Range — 

Lower Limit (additional error caused by 
inherent noise «1 dB); Average Value (AV): 
4 dB above noise indication. RMS Value 
(RMS): 5 dB above noise indication. Peak 
Value (PK): 15 dB above noise indication. 
Quasi-peak (QP) (100 Hz pulse frequency): 
3 dB above noise indication. 

Upper Limit (AV, RMS, PK, QP): 137 dBuV 
(RF attenuation >0 dB). 

Inherent Spurious Response (equivalent 
input voltage); Range I: <-10 ВИМ, Range II 
and Ill: <0 dBuV. 


DISPLAY RELATED 


Level Display - 

Digital; Digits: 3. Resolution: 0.1 dB. 

Units: dBuV, dBuA, dBm, dBuV/m, 
dByA/m, dBpW. 

Analog: Moving-coil meter in operating range 
of IF detector with additional digital display 
of lower range limit. 

Operating ranges: 30, 60 dB. 

Screen - 

Display: 5 inch CRT with digital memory. 
Resolution: 1024 x 1024 pixels. 

Display range; X-axis (frequency): Freely 


selectable, linear or logarithmic. Y-axis (level): 


10 to 200 dB, adjustable in 10 dB steps. 

Test Curves: Maximum 2 traces. Display 
Modes: Clr/Write, Max Hold, View. 
Frequency Scan Modes; Overview: Scan with 
fixed attenuation and step size at maximum 
speed. Scan: Scan with automatic attenuation 
setting and selectable step size. Channel: Scan 
at up to 400 predefinable frequency values. 
Marker: 2 markers with digital display of fre- 
quency and level. Marker Functions: Normal 
marker, delta marker, marker-to-peak, 
marker-to-receiver frequency. 


Indication Modes — Average value (AV), 
RMS value (RMS), peak value (PK), quasi- 
peak value (QP, f,, >150 kHz). Measurement 
time: 1 ms to 100 s (1-2-5 steps). 


Measurement Error (average value 

for S/N >16 dB) - 

Digital Display; Range |: «1 dB. Range Il: 

0 to +55°C: «1 dB. -10 to 0°C: «1,5 dB. 
Range III: «2 dB. 

Internal Level Calibration: Short or total cali- 
bration by keystroke. Generator: Sinewave 
and harmonics generator. 

Frequency Drift (digital in kHz) — 
Resolution: 0.1 to 100 Hz. Measurement 
Range: 0.5 IF bandwidth. Measurement Time: 
1 ms to 100 s. Measurement error: Same as 
frequency error. 
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Frequency Deviation (digital in kHz) — 
Resolution: 0.1/0.01 kHz. Measurement 
Range: Deviation + fmog «0.5 IF bandwidth. 
Measurement Frequency finog: 1<100 kHz. 
Measurement Error (signal-to-noise >40 dB, 
AF = 1 kHz); IF Bandwidths 1, 3, 9, and 

15 kHz: 100 Hz + 3% of measured value. 

IF Bandwidths 120 and 1250 kHz: 2 kHz + 3% 
of measured value. 


Phase Deviation 

(bandwidths 1, 3, 9, 15 kHz) - 

Resolution: 0.1. Maximum Deviation: 8 rad. 
Modulation Frequency: 300 Hz to 5 kHz. 
Measurement Error (signal-to-noise 

>40 dB, m = 50%, AF = 1 kHz): 0.1 rad + 5% 
of measured value. 

Modulation Depth (digital in %) — 
Resolution: 0.1%. Measurement range 1 to 
99%. Modulation Frequency fog: «100 kHz. 
Measurement Error (signal-to-noise »40 dB, 
m = 50%, AF = 1 kHz): 5% (absolute). 

IF Analysis - 

Frequency Display; Range І: 10 kHz to 2 MHz 
(1-2-5 steps). Range II and 111: 10 kHz to 

10 MHz (1-2-5 steps). 

Level Display Range: 80 dB. 

Attenuation Switchover (in IF path): 0/20 dB. 
Resolution Bandwidth (-3 dB): 1, 3, 10 kHz. 
Sweep Time: 50 ms to 10 s (1-2-5 steps). 
Number of Test Curves: Maximum 2 traces. 
Display Modes: Clr/Write, Max Hold, Min Hold, 
Average, View. 

Marker: 2 markers with digital display of 
frequency and level. 

Marker Functions: Normal marker, delta 
marker, marker-to-peak, marker-to-center 
frequency (= receiver frequency). 


AF Demodulation Modes - Zero beat, 1 kHz 
beat, AM (for A3E emissions), USB and LSB 
(for SSB emissions), FM (for F3E emissions). 
Squelch: Adjustable with front-panel knob. 
Trigger Functions — External: TTL level, 
positive- or negative-going edge. Internal: 
Controlled by RF level, threshold adjustable. 
Date, Time of Day - Internal clock, perma- 
nently operated from internal battery. 
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INPUT/OUTPUT 


Remote Control - ІЕС 625-2 (IEEE 488). 
Connector: 24-contact Amphenol connector. 
Interface functions: AH1, L4, SH1, T6, SR1, 
PP1, RL1, DC1, DT1, C1, C2, C3, C11. 


Plotter — Via IEC/IEEE-bus interface. Plotter 
Language: HP-GL. 

Printer — Connector: 15-contact Cannon 
connector, Parallel interface. 


Keyboard — Connector: 5-contact DIN female. 


Floppy Disk Drive — 3.5 in., 1.44 MB formatted, 
MS-DOS compatible. 


Front-panel Outputs — Supply and Coding 
Connector for Antennas, etc.: 12-contact 
Tuchel connector. 


AF output — 

Connector: JK34 jack. Impedance: 10 Q. 
EMF: Adjustable up to 1.5 V. 

Generator output (tracking generator): (ESVN 
30, ESN); Connector: N female. Impedance: 
50 Q. Bandwidth: ESVN 30, 20 MHz to 1 GHz; 
ESN, 9 kHz to 1 GHz. EMF: 96 аву +1 dB. 


Rear-panel Outputs — 

IF 10.7 MHz (switch selected between leveled 
and unleveled IF voltage); Connector: BNC 
female. Impedance: 50 О. Bandwidth 

(-3 dB): IF bandwidth. EMF in range of ana- 
log level display for unmodulated sinewave 
signal: Operating range 30 dB, 1 to 30 mV; 
Operating range 60 dB, 1 mV to 1 V. 
Regulated Output: 700 mV. 


AM/FM; Signal: Demodulated AF voltage. AM 
output voltage (EMF) (m = 50%, DC-cou- 
pled): 2 V p-p. FM (DC-coupled); Bandwidth 
1, 3 kHz: 2 V/kHz. Bandwidth 9, 15 kHz: 

0.2 V/kHz. Bandwidth 120, 250 kHz: 

0.3 V/10 kHz. phi * M (AC-coupled): 0.2 V/rad. 
1/0 Demodulator Outputs, AC-coupled (with 
Option 01 only); Connector: BNC female. 
Impedance: 50 Q with external load >200 Q. 
EMF (peak value regulated): 3 V, can be 
switched to external control). Bandwidth: 

0.5 IF bandwidth. Phase error between | and Q 
for signal-to-noise »40 dB, output frequency 
10 to 100 kHz: «1? typical. 

CCVS Output; Connector: BNC female. 
Signal: Video polarity and vision/sound carrier 
Offset can be selected for all TV standards. 
Reference Output; Connector: BNC female. 
Function: Can be switched to input for external 
reference. Frequency: 10 MHz. Level: 7 dBm. 
User Port; Connector: 25-contact Cannon 
connector. Function: Six TTL control lines for 
an external device (e.g., driven by RF level), 
analog voltage indication, input for external 
triggering, input for IF control, RS-232-C 
interface for firmware update. 


Rear-panel Inputs — 

External battery; Connector: 3-contact con- 
nector. Required voltage: 11 to 33 V. 
Reference input; Connector: BNC female. 
Function: Can be switched to reference out- 
put. Level required: EMF »1 V from 50 О. 
Frequency: 5/10 MHz. 


POWER REQUIREMENTS 


AC Operation — Line voltage: 100 V, 120 V, 
220 V, 240 V «1096: 230 V +6%/-10%. Line 
frequency: 47 to 440 Hz. Power consumption: 
ESVN, 125 VA; ESN, 155 VA. 


DC Operation — External Battery (switch-on 
voltage »12 V); Voltage Range: 11 to 33 V. 
Current Drain 24/12 V: ESVN, 3.7 A/6.8 A; 
ESN, 4.4A/8 A. 


GENERAL SPECIFICATIONS 


Environmental Characteristics — Rated 
Temperature Range: —10 to +55°C without 
condensation. Storage Temperature 
Range: —25 to +70°C. Mechanical 
Resistance: Shock-tested to MIL-STD-810 D 
(shock spectrum 40 0), Vibration-tested to 
MIL-T-28800 D, class 5; complies with 
ІЕС Publication 68-2-6. RFI Suppression: 
Complies with VDE 0876, Part 1a, 
Regulation 527/1979 and MIL-STD-461 B 
(СЕОЗ and ВЕО2). 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 236 — 98 
Width 285. 7л. 
Depth NUN See 
ESVN 460. A81 
Weight kg Ib. 
ESVN — 29 63.9 
ESN 32 70.5 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


ESVB 

Test Receiver. 

Includes: Power Cable, Manual. 

OPT. 01/ESVD-B1 - 1/0 Demodulator. 

OPT. 02/ESVD-B2 — Frequency Extension to 2.05 
GHz. (Opt. 01 required). 

ESVD 

Test Receiver. 

Includes: Power Cable, Manual. 

OPT. 01/ESVD-B1 - 1/0 Demodulator. 

OPT. 02/ESVD-B2 — Frequency Extension to 2.05 
GHz. (Opt. 01 required). 

ESVN 20 

Test Receiver. 

Includes: Power Cable, Manual. 

OPT. 01/ESS-B1 - Reference Oscillator OCXO. 
ESVN 30 

Test Receiver with Tracking Generator. 
Includes: Power Cable, Manual. 

OPT. 01/ESS-B1 — Reference Oscillator OCXO. 


ESN 

EMI Test Receiver. 

Includes: Power Cable, Connector for External 
Battery, N-BNC Adapter, Viewing Hood, 
Operating Manual. 

OPT. 01/ESN-B1 — Frequency Extension. 1 GHz 
to 2.050 GHz operation. 

MEASUREMENT SERVICE OPTIONS 

OPT. C3 - Three years of Calibration Services. 
OPT. 65 - Five years of Calibration Services. 
OPT. 03 - Test Data (requires Opt. C3). 

OPT. 05 - Test Data (requires Opt. C5). 

OPT. R3 — Repair warranty extended to cover 
three years. 

OPT. R5 - Repair warranty extended to cover 
five years. 

ADDITIONAL ACCESSORIES 

Also see page 500. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


№ See Tektronix on the World Wide Web: 
ND 


http://www.tek.com 


G Product(s) complies with IEEE Standard 
p: PIB 488.1-1987, and with Tektronix Standard 
EE-488 
Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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EMI Software 


ES-K1 


W 
) Й Features 


ES-K1 

* Fully Automatic and Interactive Operation 
for Maximum Speed, Reproducibility, and 
User Friendliness 


* Automatic Compensation of Transducers 
(Correction Factors) and Limit Lines 


* Evaluation of Narrowband/Broadband 


Interference 
* Test Setup Calibration 


* Convenient and Flexible Result 
Documentation 

* Easy and Open-ended Expandability 
for System Applications Due to 
Modular Design 


Applications 


Conforms to following commercial and 


military standards: 
COMMERCIAL: 

* CISPR 

* EN 

* ANSI 

* FCC 

* EACL 

* VDE 


MILITARY: 
* MIL 


* VG 

* DEF-STAN 

* GAM-EGI 3 

* Can Be Adapted to Other Standards 


Fully automated EMI compliance software. 


ES-K1 EMI Software 


ES-K1 EMI Software is an advanced, user- 
friendly tool which can be used for highly 
effective measurements for all conducted and 
radiated emission measurements. The 
number of measurements required for 
ensuring electromagnetic compatibility is 
ever increasing — and with it the demand 

to make these measurements reliable, 
reproducible, and economical. 


ES-K1 EMI Software complies with these 
exacting requirements for measurements to 
both commercial standards (CISPR, EN, 
ANSI, FCC, EACL, VDE) and military stan- 
dards (MIL, VG, DEF-STAN, GAM-EGI 3). 
Adaptation to other standards is possible. 


When used with Rohde & Schwarz EMI test 
receivers and accessories, the ES-K1 EMI 
Test Software provides fully automatic opera- 
tion. The interactive mode allows the opera- 
tor to use his/her experience to the fullest for 
most accurate and thorough measurements. 


At the same time, operation under Windows 
provides easy access and operation for the 
first-time user. The friendly graphics user 
interface allows the operator to concentrate 
on the measurement at hand. Concise docu- 
mentation of results in graphic and tabular 
forms is possible along with the associated 
test setup. 
REQUIREMENTS 
* PC-compatible controller fully compatible 
with Windows 3.1 with a minimum of 
4 MB RAM 
* Windows 3.1 
* 4 MB available storage capacity on 
hard disk 
* |EC/IEEE/488-bus interface with Windows 
driver (DLL), compatible with National 


Instruments IEEE 488-bus card 
AT-GPIB or PCIIA 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


ES-K1 
EMI Test Software. 
Includes: Program Disks, Manual. 


RECOMMENDED ACCESSORIES 


SCRIPT DEVELOPMENT KIT — Order ES-K2. 


ESHS/ESVS/ESVD DRIVER — Order ES-K10. 
ESS DRIVER - Order ES-K11. 


ESAI/ESBI/ESMI DRIVER — Order ES-K12. 
ESVP/ESH3 DRIVER - Order ES-K13. 
ESVP/ESH3/EZM DRIVER - Order ES-K14. 
FSA/FSB/FSM DRIVER - Order ES-K15. 
EMCO 1050/1060 DRIVER - Order ES-K32. 
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inside the U.S. see the price list in the back of this catalog. 


НИ 
For your local Tektronix representative see the list т 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


EMI Test Receiver ESPC 


EMC-compatible Development and Production 


ow 
) 44 Features 


* Correct Interference Weighting to 
CISPR 16-1 Down to 10 Hz Pulse 
Repetition Frequency 


* Integrated Preselection 


* For All Commercial EMI Standards (CISPR, 


EN, ETS, FCC, ANSI C63.4, VCCI апа VDE) 
* Automatic Overload Detection 


* Power Sourcing From Internal or 
External Battery 


* Easy-to-use Built-in Macro Functions 


* Windows-based EMI Software is Provided 
as Standard Accessory 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


Introduction 


The EMI Precertification Test Receiver ESPC 
has been derived from various Rohde & 
Schwarz full-compliance receiver models and 
thus enables versatile applications in the field 
of EMI precompliance. It is a budget-priced 
solution for emission tests of all stages of 
development and production of electrical 
products. With a view to obtaining the CE 
conformity mark, this test receiver will be 
used wherever EMI tests become necessary 
prior to acceptance testing in order to mini- 
mize the risks involved and the time taken for 
full-compliance tests. 


Featuring built-in preselection, ESPC is able 
to perform accurate interference measure- 
ments with pulse repetition frequencies 
(PRF) to as low as 10 Hz in accordance with 
CISPR 16-1. An overload detection system 
for the complete receiver signal path, from 
the input through to the IF stages, warns the 
user of erroneous measurements. 


SPECIAL FEATURES OF THE ESPC 
* Frequency Range From 150 kHz to 1000 MHz 


* Options for Frequency Extension to 9 kHz 
and 2500 MHz 

* Parallel Detectors for Average, Peak and 
Quasi-peak Reading 


* Fast Synthesizer: Frequency Resolution 
10 and 100 Hz 


Song ert 


POWERFUL PROCESSOR SYSTEM 
* Macros for Automatic and Semi-automatic 
Test Routines 


* Automatic Level Calibration 


* Measurement of Voltage, Field Strength, 
Current and Pulse Spectral Density with 
Display of Relevant units 


* Automatic Consideration of Frequency- 
dependent Transducer Factors 


Since the ESPC has been designed for use in 
all stages of development and production, it 
offers a compact and economical solution in 
particular for: 

* EMI Diagnostic Measurements, 


* Pre- and Post-certification Tests, 
* Production Tests. 


With the aid of fast prescan measurements 
and subsequent evaluation, the ESPC mea- 
sures the equipment under test for EMC 
compatibility. The ESPC can store settings of 
scan, bandwidth, limit lines and correction 
factors of frequency-dependent transducers 
as well as limit lines for relevant standards. 
The comparison with standard or user- 
defined limit lines allows immediate differen- 
tiation between critical and non-critical emis- 
sions of the EUT. With the aid of a variable 
acceptance value, uncertainties in the test 
setup or production tolerances can be taken 
into account. 
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Due to the increasing number and higher fre- 
quencies of mobile radio services, useful and 
interfering emissions up to 2.5 GHz have 
often to be investigated although weighting 
of emissions in line with EN standards is 
specified up to a frequency limit of 1 GHz 
only. The ESPC provides an optional frequen- 
cy range extension up to 2.5 GHz which can 
also be retrofitted. 


COMPLETE TESTS AT A KEYSTROKE 


Using the FAST PRESCAN function and peak 
and/or average detectors, the critical ranges of 
the spectrum can be determined and, to mini- 
mize the measurement time, the final mea- 
surement then correctly be carried out at the 
critical frequencies, using data reduction rou- 
tines and quasi-peak and average detectors. 
Valuable measurement time can be saved 
which otherwise would be spent on ranges of 
no interest with low emission levels. 


The test receiver automatically selects the 
correct CISPR bandwidths for the relevant 
test frequency. In conjunction with firmware 
macros for automatic test routines, compar- 
isons with limit lines, for instance to 

EN standards, can conveniently be made. 


Up to 22 different: 
* Limit Lines 
* Transducer Factors 


can be stored in a built-in nonvolatile 
memory, ensuring high accuracy for every 
frequency step. 

Users not specialized in EMI can also easily 
handle and carry out these reproducible test 
runs. The ESPC shows its true strength by 
making the following measurements at the 
press of a button: 

* RFI Voltage, 

* RFI Power, 

* RFI Field Strength. 


Moreover, the following test routines 
are available: 
* Automatic Frequency Scan and 


* Frequency List Measurements at up to 
400 Frequencies. 


Stat — Stop 
9k 3M 


Step IF BW Detector Mtime Atten 
1.6% 200MHz AV 500ms OdBLN 


Stat Stop 
150k ЗМ 


Step IF BW Detector Mtime Atten 
1.6% 10MHz AV 500ms OdBLN 


deed Tm 


—— + 


ESPC allows simple and time-saving per- 
formance of development-accompanying 
diagnostic measurements. 


A comprehensive test report can be output on 
a printer or plotter. This makes the ESPC an 
extremely useful tool in product development. 


The report contains all the information 
required for reproducible measurement, such 
as user annotation, test receiver settings, 
graphs and final results. 


The final results of RFI voltage measure- 
ments are listed with the frequency and level 
for QP and AV values. Levels exceeding the 
limit line are marked by an asterisk, with 
phase and grounding being specified. 


SOFTWARE-SUPPORTED EMI MEASUREMENTS 


The Windows Software ESPC-K1 supplied 
with the ESPC supports EMI measurements 
in accordance with commercial standards. 
After setting of the measurement configura- 
tion and test parameters via pulldown 
menus, the results are displayed as graphs 
and lists on the screen of a PC. Following a 
prescan measurement, investigation and final 
measurement at the critical frequencies are 
made in automatic, semiautomatic interactive 
or manual mode. Marker and zoom functions 
facilitate analysis of spurious emissions. 

The ESPC is controlled via the IEEE 488 bus. 


The test results can be output as graphs or 
lists on printers supported by Windows or as 
files. A complete RFI voltage test in line with 
EN55022 is shown in the illustration. 

Note: In conjunction with artificial mains net- 
works the ESPC should always be used with 
the Pulse Limiter ESH3-Z2 for safety reasons 
(see also recommended extras). 
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RFI voltage test to EN55022. 


Characteristics 


Data with tolerances are guaranteed values (all 
other data are typical or approximate values). 
FREQUENCY RANGE 

Lower limit — 150 kHz (optionally 9 kHz with 
ESPC-B2). 

Upper limit — 1000 MHz (optionally 

2500 MHz with ESPC-B3). 

Frequency setting with tuning knob — 

In 10-Hz, 100-Hz and 100-kHz steps or 
user-selectable. 

Numerical: via keypad. 

Automatic scan: for RF analysis. 

Display - 8-digit LCD with backlighting, can 
be switched off. 

Resolution — up to 1000 MHz: 10 Hz, 

from 1000 MHz: 100 Hz. 

Frequency Error - <3 x 10°, after 

30 min warmup. 


RF INPUT 

VSWR, fin «1 GHz - Zi, = 50 W, N female 

1.5 with 210 dB RF attenuation, «2 with 

0 dB RF attenuation. 

RF attenuator — 0 to 70 dB, 10 dB steps. 
MAXIMUM INPUT LEVEL 

RF attenuation 0 dB Sinewave AC voltage — 
130 dBuV. 


Pulse spectral density - 97 dBuV/MHz 
(100 V x 0.5 ns). 

RF attenuation 210 dB — 

Sinewave AC voltage: 130 dByV. 

Max. pulse voltage: 150 V. 

Max. pulse energy (10 us): 10 mWs. 


EMI Test Receiver ESPC 
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INTERFERENCE REJECTION, F «1000 MHZ 


Image-frequency rejection, 1st and 
2nd IF - 70 dB. 


IF rejection — 70 dB. 
PRESELECTION 


9 kHz to 1000 MHz - 2 fixed-tuned, 
6 tracking filters. 


1000 to 2500 MHz - 2 tracking filters. 
RF SHIELDING 


Voltage indication at a field strength of 
3 V/m with 0 dB RF attenuation (f not 
equal to fin) - «0 dBuV. 


Additional error in quasi-peak indication 
range (3 V/m) - «1 dB. 

IF BANDWIDTHS 

Nominal bandwidth — —3 dB, —6 dB. 


200 Hz* (with option ESPC-B2) - 
180 Hz, 200 Hz. 


10 kHz*! — 7 kHz, 9.5 kHz. 
120 kHz* — 90 kHz, 120 kHz. 
*1 То]егапсез to CISPR 16-1 
NOISE INDICATION, AVERAGE 


9 kHz to 3 MHz, BW = 200 Hz with option 
ESPC-B2. 
150 kHz to 3 MHz, BW = 10 kHz. 


VOLTAGE MEASUREMENT RANGE 


Lower limit (additional error due to inherent 
noise < 1 dB). 


Average Indication (AV), f >3 MHz – 
BW=200 Hz: typ. -28 dBuV. 

BW=10 kHz: typ. - 12 duV. 

BW=120 kHz: <+3 dByV, typ. -2 dBuV. 
Upper Limit AV, PK, QP — 130 dBuV 
(RF attenuation 210 dB). 


LEVEL DISPLAY 

Digital - 

In dBuV, dBpA, dBm, dByV/m, dByA/m, Вр 
W, 3-digit LCD with backlighting (can be 
switched off), resolution 0.1 dB. 

Analog — On moving-coil meter in operating 
range of IF detector with digital display of 
lower range limit. 

Operating Ranges - 30, 60 dB. 


Overload Indication — by level detectors in 
RF and IF signal path. 

Detectors — average (AV), peak (PK), quasi- 
peak (QP); 2 detectors can be switched on 
simultaneously. 

Measurement times — 1 ms to 100 s 
(1/2/5 steps). 

MEASUREMENT ERROR 

Average Indication — 

9 kHz to 1000 MHz: «1.5 dB, typ. 1 dB 
1000 to 2500 MHz (optional): typ. 1 dB. 
Quasi-peak Indication - to CISPR 16, 
210 Hz pulse repetition frequency. 

Level Calibration — Harmonics generator; 
calibrates the receiver for settings, correction 
values stored in nonvolatile memory, dura- 
tion approx. 1 min. 

Demodulation Modes — AM, FM, A0 

(zero beat), internal loudspeaker, 
headphones connector. 

Volume — Adjustable with rotary knob. 


Day, Time of Day - Internal clock, perma- 
nently operated from internal battery. 


INTERNAL MEMORY 


Transducer — 22 transducer factors with 
up to 50 reference values, nonvolatile, can 
be combined. 


Limit Lines — 22 limit lines with up to 
50 reference values, nonvolatile. 


Instrument Settings — 9 complete 
setups, nonvolatile. 


AUTOMATIC MODES 


Frequency Scan - Definable start and stop 
frequency and step size, max. 5 ranges with 
individual settings. 


Frequency Lists - Automatic measurement 
of max. 400 frequencies. 


RFI Voltage Measurements — Automatic 

control of artificial mains networks, determi- 
nation of maximum values in up to 400 sub- 
ranges, checking for out-of-tolerance values. 


RFI Power Measurement — Interactive mode 
with MDS absorbing clamps, determination 
of maximum values in up to 400 subranges, 
checking for out-of-tolerance values. 


RFI Field-strength Measurement — 
Interactive mode with automatic antenna 
switchover, determination of maximum 
values in up to 400 subranges, checking for 
out-of-tolerance values. 


DOCUMENTATION 


Plotter (IEEE 488) or Printer (Centronics) — 
Graphs with limit lines, settings and com- 
ments, frequency and level lists. 

Scaling of Graphs — Linear or logarithmic 
frequency axis. 
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CONNECTORS AND INTERFACES 


Remote Control - Interface to IEC625- 
2/IEEE488.2. 


Remote-control Connector - 24-contact 
Amphenol connector. 


Plotter — Via IEC/IEEE-bus interface. 


Printer - Parallel interface (15-contact 
Cannon connector). 


FRONT-PANEL OUTPUTS 


Supply and Coding Connector for Antennas, 
etc. - 12-contact Tuchel connector. 


AF output - Jack JK34, adjustable level. 


REAR-PANEL OUTPUTS 
IF 10.7 MHz - Z,,,, = 50 О BNC connector, 
bandwidth = IF bandwidth. 


User Port — 25-contact Cannon connector for 
control of LISNs (phase switching) and 
antennas. 

Keyboard Connector — 5-contact DIN 
connector for MF2 keyboard. 


REAR-PANEL INPUTS 


Reference Input — BNC connector. 
Frequency: 10 MHz. 

EMF: »1 V. 

Frequency drift: see frequency error. 
External Battery - 3-contact connector. 


Required Voltage — 11 to 33 V (switch-on 
voltage »12 V). 


GENERAL DATA 
Rated temperature range — +5 to +45°C. 


Operating temperature range – —10 to 
+55°C (no condensation allowed). 


Storage temperature range — —25 to +70°C. 


Mechanical resistance - Shock-tested to 
MIL-STD-810D (shock spectrum 40 g), 
vibration-tested to MIL-T-28800D, Class 5; 
corresponds to IEC Publ. 68-2-6. 


EMC - Satisfies EMC directives of EU 
(89/336/EEC) and German EMC legislation. 


Calibration Interval - 1 year. 


Selftest - At a keystroke, detects faults 
down to module level. 

Power Supply - 

AC supply: 100/120/240 V +10%, 230 V 
+6/-10%, 80 VA, 47 to 420 Hz, safety class | 
to VDE 0411 (IEC 348) 

Battery (external): 11 to 33 V. 


Dimensions (W x Н x D), weight - 435 mm x 
236 mm x 350 mm, 17 kg. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


EMI Test Receiver - 

ESPC. ORDER 1082-8007-10. 

Includes: Windows Software ESPC-K1, 
Power Cable, Connector for External Battery, 
Operating Manual. 

PC Configuration Required for Software 
ESPC-K1 - IBM-AT-compatible, 386 or higher. 
OPTIONS 

Internal Battery with Automatic Charging — 
ESPC-B1. Order 1082-9503-02. 

Frequency Extension 9 kHz to 150 kHz and if 
Bandwidth 200 Hz — ESPC-B2. 

Order 1082-9555-02. 

Frequency Extension 1000 to 2500 MHz - 
ESPC-B3. Order 1082-9603-02. 


RECOMMENDED EXTRAS 

Pulse Limiter (9 kHz to 30 MHz) — ESH3-Z2. 
Order 0357-8810-52. 

10-DB Preamplifier (9 kHz to 30 MHz) - 
ESH3-Z3. Order 0827-8016-52. 

10-DB Preamplifier (20 to 1000 MHz) - 
ESV-Z8. Order 0397-7014-52. 
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IEC/IEEE-BUS Interface for Operation of ESPC-K1 — 
PS-B4. Order 1006.6207.04. 


IEG/IEEE-BUS Connecting Cable 1M - РСК. Order 
0292.2013.10. 


IEC/IEEE-BUS Connecting Cable 2M — PCK. Order 
0292.2013.20. 

Printer Cable — EZ-11. Order 0816.1767.02. 
CONTROL CABLE FOR ARTIFICIAL MAINS 


NETWORKS 
ESH3-Z5 (2M) - EZ-14. Order 1026.5341.02. 


ЕЅН2-25 (2M) - EZ-13. Order 1026.5293.02. 
Service Kit — EZ-8. Order 0816.1067.02. 
Headphones — Order 0100.2959.00. 

Front Handles — ZZG-95. Order 0396.5176.00. 
Transit Case — ZZK-953. Order 1013.0510.00. 
Trolley — ZZK-1. Order 1014.0510.00. 


Further accessories for EMI measurements 
(antennas, artificial mains networks, etc.), see 
ESS data sheet. 


*EMI/RFI Solutions 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


c See Tektronix on the World Wide Web: 
ММ hitp://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


Wireless Communication Test Sets 


Wireless Communication Test Sets CONTENTS 


SIGNALING WIRELESS COMMUNICATION TEST SETS 
Radio test sets, covering major national and international standards, including CDMA, GSM, 
DCS 1800, PCS 1900 and AMPS are described here. 


In addition to the conventional RF and AF measuring facilities, many units also include special 
signaling capabilities. Testers with signaling simulate the base station and perform all sig- 
naling measurements to PTT regulations, in addition to all conventional radio measurements. 
For large cellular-radio networks, they also provide base-station testing, including signaling. 


Integration of a signaling unit into the radio tester ensures fast data exchange between the con- 
trol units, thus creating the prerequisites for real-time measurements under practical conditions. 


If in-depth spectral analysis is required, including modulation without signaling, refer to the 
Spectrum Analyzers section. In particular, see information on the FSEA Series, R3465, R3463, 
and R3263. 


* CDMA Mobile Unit Test CMD80 

* CDMA Base Station Test R3465/R3463 CDMA 

* GSM Mobile Unit Test САТСО2, CMD55, CMD53, CTS55, CTD55 
* GSM Base Station Test CMD57, CMD59 
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CMD80 


и 
Ia € Features 


CMD80 
* Large LCD Display Enhances the Friendly 
User Interface 


* 8 K/8 K EVRC/13 K VOCODER Support 
* Dual-mode CDMA/Analog Measurements 


* Cellular and PCS Frequencies in a Single 
Test Set 


* Protocol Monitor Function (Opt. 18) 


Applications 


* CDMA Mobile Phone Testing 
* AMPS Mobile Phone Testing 


“ту See Tektronix on the World Wide Web: 
МУ 


http://www.tek.com 


Product(s) complies with IEEE Standard 


GPIB i i 
ТЕЕЕ-488 4882-1987, and with Tektronix Standard 


Codes and Formats. 


Tektronix 
7 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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CMD80 Digital 
Radiocommunication Tester 
The CMD80 Digital Radiocommunication Tester 
is a compact tester for CDMA, AMPS, and other 
mobiles which provides full signaling capabili- 
ties. The mobile RF parameters are verified 
under similar conditions as found in a real net- 
work; i.e., the tester simulates a base station, 
makes a call to the mobile, and performs the 
measurements without any special test modes 
in the device-under-test. In the CDMA mode, the 
CMD80 measures several key IS 95 parameters 
using IS 98 and J-STD-18 methods: 

* FER service option 2 

* Frame errors 

* Waveform quality phi 

* Error vector magnitude 

* Phase error 

* Magnitude error 

* Carrier feedthrough 

* Frequency accuracy 

* Power measurements 

* Base station signaling for mobile testing 


SIMULATION OF A BASE STATION 

The CDM80 simulates a CDMA (IS 95) base 
station and provides all the signaling 
necessary to hold up a call: 

• Synchronization of mobile 


* Registration of mobile 

* Incoming/outgoing calls 

* Handoffs 

During the call, the tester verifies the RF 


performance and implicitly checks the correct 
operation of the basic signaling features. 


The CMD80 does not rely on any special test 
modes in the mobile station and performs 
the measurements under conditions almost 
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identical to those in the real network. A voice 
loop-back allows quick verification of mobile 
performance as it is perceived by the user. 


EASY TO USE 

The CMD80 is extremely user friendly and 
requires little detailed network knowledge. 
The large high-contrast liquid crystal display 
provides softkeys on both sides to allow con- 
venient call-up of test routines under menu 
control. 


Easily, the user can switch to a menu and 
change the current settings of signaling and 
measurement parameters. The user is guided 
through the menus by explanatory text and 
may always return to the default setting with 
a push of a button. 


FAST MEASUREMENTS 

State-of-the-art digital technology leads to 
quick and efficient measurements for rho and 
power. In remote control mode via IEEE bus, 
the instrument is exceptionally fast and 
yields high throughput in production. 


TEST CAPABILITIES 

All essential characteristics of a CDMA 
mobile station can be tested with high accu- 
racy. The CMD80 not only verifies the RF 
performance of a CDMA mobile but, in addi- 
tion, checks software features of the mobile 
which are important for the correct operation 
of the network. In many cases, this avoids 
the need for expensive custom test beds in 
development and QA. 


HIGH FLEXIBILITY 

Almost every signaling and measurement 
parameter can be modified by the user in the 
configuration menus, either dynamically dur- 
ing a test or in advance. Even the tolerances 
for pass/fail verdicts can be changed to 
match the requirements of the application. 
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DC MEASUREMENTS 

The DC ammeter/voltmeter designed for 
pulsed signals allows correct measurement of 
the power consumption of the mobile station. 


Characteristics 


SIGNAL GENERATOR 

Frequency - 

PCS (US) 1930 to 1990 MHz; 

PCS (Korea) 1805 to 1870 MHz; 

US Cellular Range: 869 to 894 MHz; 
Resolution: 1 Hz; Error: Same as timebase. 


Output Level - 

RF IN/OUT: —20 to - 124 dBm; RF OUT 2: 
+5 to -105 dBm; Resolution: 0.1 dB; Error 
(RF IN/OUT): «1.5 dB. 


Modulation — 
Carrier suppression: —30 dBc. 


ANALYZER 


Frequency — 

PCS (US) 1850 to 1910 MHz; 

PCS (Korea) 1715 to 1780 MHz; 

US Cellular Range: 824 to 849 MHz; 
Resolution: 1 Hz; Error: Same as timebase. 


Power Measurement — 

Reference level range: RF IN/OUT (full scale): 
+41 to -28 dBm; RF IN 2 (full scale): 

0 to -69 dBm. 

Measurement error: Absolute: +1.5 dB; 
Relative: «0.4 dB (reference level to -40 dB); 
Dynamic range: 50 dB below reference level. 


Modulation Analyzer – 

p error (25 +10°C): 0.003 (for r 0.9 to 1); 
Frequency measurement range: +3 kHz; 
Frequency measurement error: Reference 
+30 Hz; Timing measurement error: +60 ns. 


Time Base - 

Standard: Nominal frequency: 10 MHz; 
Frequency drift (0 to 35°C): «1.5 x 105; 
Frequency aging (at 35°C): «0.5 x 10-/уваг; 
With OCXO time base, Option 01: Nominal 
frequency: 10 MHz; Frequency drift 

(0 to 45°C): «1.1 x 10 7; Frequency aging 
(after 30 days operation): <2 x 10-“/year; 
«0.5 x 10-9/дау; 

Warm-up time (at 25°C): Approx. 5 minutes. 


REFERENCE FREQUENCY INPUTS/OUTPUTS 
(OPTION 03) 


Synchronization Input — Frequency (selectable): 


100 kHz to 50 MHz, step 10 kHz; Impedance: 
Approx. 100 Q; Level: 0 dBm to TTL. 
Synchronization Output — 

Frequency: 10 MHz or frequency at synchro- 
nization input; Roy: 50 Q; Level: TTL. 
AWGN (ADDITIVE WHITE GAUSSIA NOISE) 
GENERATOR (OPTION 02) 

Equivalent Noise Bandwidth — 

1.8 MHz, typical. 

Gain Adjustment Range - -20 to +6 dB of 
forward channel power. 


DC VOLTAGE MEASUREMENTS 
Range - 0 to +30 V. 


Resolution — 10 mV. 
Error — 2% + resolution. 


DC CURRENT MEASUREMENTS 
Mode - Averaging, + peak, — peak. 


Range - 0 to +10 A. 

Common-mode Rejection — +30 V. 

Shunt Resistance - 50 то. 

Resolution for Averaging - 1 mA/10 mA. 
Resolution for Peak - 10 mA. 

Residual Indication — «10 mA. 

Error — «2 % + resolution + residual indication. 


ENVIRONMENTAL 

Operating Temperature — 0 to +45°C, to DIN 
IEC 68-2-1/2. 

Storage Temperature - -40 to +60°C. 
Electromagnetic Compatibility — 
Corresponds to the requirements of 
European EMC directive (89/336/EEC). 
POWER SUPPLY 

Line Voltage — 110 to 120 V AC +10%; 
200 to 240 V AC «1095. 

Line Frequency — 50 to 400 Hz +5%. 
Electrical Safety – VDE 0411, Class 1, 
IEC 1010-1, EN 61010 part d. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height. 19276 
ш 45171 
Depth 33143 
Weight kg Ih. 
Without options Approx. 15 Approx. 33 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CMD80 

Digital Radiocommunication Tester. 

Includes: Power Cord, Manual. 

OPT. B1 - OCXO Reference Oscillator. Ensures high 
absolute accuracy, minimum temperature-depen- 
dent drift, and especially high long-term stability. 
OPT. B81 - Noise Generator. Allows testing mobile 
with additional noise (requires Opt. 04 Adapter). 
OPT. ВЗ — Reference Frequency Inputs/Outputs. 
OPT. B60 — Adapter for Opt. B61 and Opt. B62. 
OPT. B61 — IEEE Bus Interface. 

OPT. B62 - Memory Card Interface 

(requires Opt. 04 Adapter). 

OPT. B14 — Rate set 2 13K Vocoder. 

OPT. K1 - Adds PCS. 


OPT. K2 — Adds Cellular. 

OPT. B82 — Analog Meas. Option Amps. 

OPT. MM18 - Message Monitor. 
MEASUREMENT SERVICE OPTIONS 

OPT. C3 - Three years of Calibration Services. 
OPT. C5 — Five years of Calibration Services. 
OPT. D3 - Test Data (requires Opt. C3). 

OPT. D5 - Test Data (requires Opt. C5). 


OPT. ВЗ - Repair warranty extended to cover 
three years. 

OPT. R5 - Repair warranty extended to cover 
five years. 

ADDITIONAL ACCESSORIES — 

ММ18 - Message Monitor. 

Also see page 500. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


pee Tektronix on the World Wide Web: 
ttp://www.tek.com 


Product(s) complies with IEEE Standard 
GPIB 488.2-1987, and with Tektronix Standard 
IEEE-488 

Codes and Formats. 


Tektronix 
9; 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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sw 
laf Features 


R3465/R3463 W/OPT. 61 AND R3561L 

* Full-featured, CDMA-Specific Testing in 
Accordance with 1597 and J-STD-019 

* Full-function Spectrum Analysis to 8 GHz 
(R3465) or 3 GHz (R3463) for IS-97, or 
J-STD-019 Required Spectrum 
Measurements, Including In-Band and 
Out-of-Band Spurious Checks 

* Cellular and PCS Frequencies in a Single 
Test Instrument 

* Spectrum and CDMA Tx Test Capabilities in 
a Single, Portable Package 

* Built In Support for U.S. Cellular, U.S. PCS, 
Japanese, Chinese, and Korean CDMA 
Standards 


Applications 


* CDMA Base Station Transmitter 
Measurements (Opt. 61) 

* CDMA Base Station Transmitter/Receiver 
Measurements (R3561L Signal Generator 
with Opt. 61) 

* |deal for Design, Production, Installation, 
and Maintenance of CDMA Base Stations 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МЛМ hitp://www.tek.com 


ADVANTEST. 


Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 
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R3465/R3561L 


R3465/R3463 CDMA Base 
Station Test Set 


The R3465/R3463 CDMA Base Station tester 
combines a powerful modulation spectrum 
analyzer with CDMA-specific measurement 
capability to provide an unequaled combination 
of test functionality and portability. 


COMPLETE CDMA BASE STATION TESTER 
The R3465/R3463 combines full function 
spectrum analysis with CDMA-specific 
measurements in a single, complete test set. 
Option 61 provides CDMA measurements/ 
constellation analysis with graphics cap- 
abilities. Addition of R3561L Signal 
Generator results in a combined system for 
complete TxRx CDMA testing. R3561L 
attaches to the top of the R3465/R3463 and 
is completely controlled through the 
R3465/R3463 front panel. 


SIMPLIFIED OPERATION 


The R3465/R3463 features an easy-to-use 
menu driven interface with single button 
measurements. Results are easy to interpret 
with the R3465/R3463's 6.5" Color Display. 
Finally, measurements are simple to capture 
and share with output to include PC Card 
slots (BMP format), GPIB, RS-232, or 
Parallel printer ports. 
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ESSENTIAL MEASUREMENTS 

The R3465/R3463 with Option 61 and R3561L 
provides the following measurement capability: 
* Code Domain 


- Power 
- Phase 
- Timing 
* Waveform Quality 
* Pilot Time Tolerance 
* Frequency Error 
* Carrier Feed Through 
* Phase Error 
* Error Vector Magnitude 
* Graphical or Tabular Display Options 
* CDMA Power Measurement 
* Constellation/Graphic Analysis 


- Linear 
- Dot 
- Eye Diagrams 
- Phase Error/EVM vs. Chip 
* Spectrum Analysis up to 8 GHz (R3465) or 
3 GHz (R3463) for 1597 and J-STD-019 
Spectrum Measurements 


* Reverse Link Signal Simulation for Receiver 
Measurements 


* AWGN Source 
* Tracking Generator Mode 
* CW Signal Source 
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Characteristics 


NOTE: Following specifications are with 
Opt. 61 and R3561L only. Refer to the 
R3465/R3463 catalog pages for spectrum 
analyzer specifications. 


CDMA BASE STATION TESTING 
(OPTION 61 AND R3561L ONLY) 

Output Frequency — Range: 50 MHz to 
2000 MHz. 


Resolution — 1 Hz. 
Accuracy: Based on the reference source 
accuracy. 


Output Level - 

Range: –125 dBm to 0 dBm. 

Resolution: 0.21 dB. 

Accuracy (frequency «1000 MHz): 

Output level - 120 dBm to 0 dBm: =+1.5 dB. 
Output level 7125 dBm to - 120.1 dBm: 
«x2.5 dB. 

Output level - 110 dBm to 0 dBm: «21.5 dB. 
Output level - 125 dBm to –110.1 dBm: 
<+2.5 dB. 


Signal Purity - 

Harmonics (output level 0 dBm): <—30 dBc. 
Non-harmonics (frequency offset >5 kHz): 
«-55 dBc. 

Adjacent Channel Noise (BW 30 kHz, fre- 
quency offset 900 kHz, output level 0 dBm): 
«-45 (Вс. 


Modulation - 
Reverse Link: 


Modulation Method: OQPSK (EIA/TIA/IS-95). 


Channel: Traffic channel. 
Data Rate: 
9600/4800/2400/1200 bps. 
14400/7200/2600/1800 bps. 
Data Source: 


600 frames (ZEROS/RANDOM/RANDERR). 


600 frames (user, written via GPIB). 
Forward Link: 
Modulation Method: QPSK (EIA/TIA/IS-95). 
Channel: Pilot channel. 
Waveform Quality: r = 0.96. 
PN Offset: 0 to 511 (x 64 chips). 
Long Code Mask: 42 zeros. 
Burst ON/OFF Ration: =20 dB. 


Reference Source — 
Synthesizer Reference Input Frequency: 


19.6608 MHz, 15 MHz, 10 MHz, 
9.8304 MHz, 5 MHz, 4.9152 MHz, 
2.4576 MHz, 2 MHz, 1.2288 MHz. 


Level: 0 dBm to +23 dBm. 
Input Impedance: 50 О. 
Connector: BNC. 

CDMA Base Input: 
Frequency: 


19.6608 MHz, 15 MHz, 10 MHz, 
9.8304 MHz, 5 MHz, 4.9152 MHz, 
2.4576 MHz, 2 MHz, 1.2288 MHz, 


1 MHz, INTERNAL. 
Level: 0 dBm to «23 dBm. 
Input Impedance: 50 Q. 
Connector: BNC. 

Even Second Sync Input: 
Level: 2 second TTL. 
Connector: BNC. 

10 MHz Reference Output: 
Frequency: 10 MHz. 

Level: >0 dBm. 
Impedance: 50 Q. 
Connector: BNC. 

CDMA Clock Output: 

1.2288 MHz: 
Level: TTL. 
Impedance: 50 О. 
Connector: BNC. 
19.6608 MHz: 
Level: TTL. 
Impedance: 50 Q. 

Connector: BNC. 


20 ms/26.67 ms/80 ms/ Even Second: 


Level: TTL. 

Connector: 9-Pin D-sub. 
Other 1/0 - 
RF OUT: 


Max. Reverse Input Power: 2 W. 
SWR (output level <-10 dBm): =1:1.5. 


Impedance: 50 Q. 
Connector: N-type. 


Serial 1/0; Dedicated interface for 


R346x series. 


REF UNLOCK: Lit at RF-SYNTHESIZER/ 


CDMA-TIMEBASE PLL UNLOCK. 


CDMA MEASUREMENTS (OPTION 61) 
Channel Input 
U.S. Cellular, U.S. PCS, Korea, Japan, China. 


Level Offset — Adjustable. 
TX Power — CDMA Power Measurement. 


Occupied Bandwidth Measurement — 
Occupation factor setting possible. 
Template display (after sweep and power 
calculation). 

Standard template or user-defined template. 
PASS/FAIL function. 


Spurious Measurement (in band) - 

Forward Link: 

Template display (after sweep and power 
calculation). 

Standard template or user-defined template. 
PASS/FAIL function. 

Reverse Link (absolute value mode): 
Template display (after sweep and power 
calculation). 

Standard template or user-defined template. 
PASS/FAIL function. 

Reverse Link (relative value mode): 

Template display (after sweep and power 
calculation). 

Standard template or user-defined template. 
PASS/FAIL function. 


Waveform Quality Measurement — 

Forward Link: 
Rho measurement accuracy: <+0.005. 
Tau measurement accuracy: <+300 ns. 
Constellation and E.V.M. vs Chip graph 
display. 

Reverse Link: 
Rho measurement accuracy: <+0.003. 
Tau measurement accuracy: <+300 ns. 
Frequency error measurement accuracy: 
+10 Hz. 
Constellation and E.V.M. vs Chip graph 
display. 
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Code Domain Power Measurement (when 
IS-97 Base Station Test Model signal is 
input) - 

Precise Mode (measurement with 64 x 20 chip): 
Rho measurement accuracy: «0.001. 
Tau measurement accuracy: <+300 ns. 
Frequency error measurement accuracy: 
+10 Hz. 
tj: «x10 ns. 

ЛӨЇ: <+0.57 degree. 

Normal Mode: 

Rho measurement accuracy: «0.003. 
Tau measurement accuracy: <+300 ns. 
Frequency error measurement accuracy: 
x10 Hz. 


Gated Output Power Measurement 

(20 ms sweep, З MHz RBW, zero span) – 
Standard template or user-defined template. 
PASS/FAIL function. 


ON/OFF Ratio Measurement — 5 ms sweep, 
3 MHz RBW, zero span. 


Burst Envelope/Spectrum Measurement — 
Waveform ZOOM function. 
Gated sweep setting function. 


Pre-trigger and trigger delay setting function. 


21.4 MHz IF Output — Cannot be used when 
Opt. 61 is installed. 


POWER (R3561L ONLY) 
Line Voltage — 100 to 120 VAC, 200 to 
240 VAC, auto-switching. 


Line Frequency — 50 Hz/60 Hz. 
Power Consumption — 150 VA. 


PHYSICAL CHARACTERISTICS 


Dimensions (R3561L only) mm in. 
Height 110 — 439. 
Width 350 1878 
Depth 420 16.54 
Weight kg Ib. 
Net 10 22 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


R3465 

8 GHz Modulation Spectrum Analyzer. 

R3463 

3 GHz Modulation Spectrum Analyzer. 

R3263 

3 GHz Burst Spectrum Analyzer. 

Includes: Power Cord (A01412), Input Cable 
(MC-61), Conversion Adapter (JUG-201A/U), 

6.3 A Power Fuse (21806.3), Manual. 
R3465/R3463/R3263 OPTIONS 

Opt. 09 - CDMA test source control for R3561C. 
Opt. 15 - Controller option for user-defined 
automated routines. 

Opt. 21 - High Stability Reference (R3465 only). 
Opt. 61 — CDMA transmitter measurements (Code 
domain power, waveform quality, 1/0 measurements), 
CDMA constellation analysis with graphics. 
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Opt. 73 - FM Deviation Measurement. 

Opt. 1R - Rackmount. 

Opt. R3561L - Reverse link signal source for 
CDMA base station and mobile receiver simulation 
(R3465/R3463). Opt. 61 required. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - 3 years of Calibration Service. 
Opt. GS — 5 years of Calibration Service. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

Memory Card — 64 KB PCMCIA card. 

Order A09507. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I e See Tektronix on the World Wide Web: 
СММ hitp://www.tek.com 


ADVANTEST 


Advantest's quality system complies with the 
DIN ISO 9002 standard and has been certified by 
TUV Product Service GMBH. 
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иш 
A Features 


CRTCO2 

* Automatic Measurements and Logging 
Using Supplied Test Procedures 

* Built-in TTL Inputs/Outputs in the Transmit 
and Receive Path 

* Fast and Reliable Testing of Modules and 
Complete Mobile Stations 

* Automatic Test Routines 

* Simulate Base Station with Call Setup, Data 
Transfer, and All Signaling Procedures 
Between САТСО2 and the Station-Under-Test 

* Log All Signaling Activities in OSI Layers 1, 
2, and 3 for Protocol Analysis; Mnemonic 
Display of Message Content for Protocol 
Troubleshooting 

* Check Error-correction Facilities of the 
Mobile Station by Implanting Errors in the 
Data Stream 

* Transmitter Measurements: 
— Power Ramp and Phase Trajectory 
— Burst Delay 
— Frequency Error 

* Receiver Measurements: 
— Bit Error Rate in Real Time 
— Receiver Sensitivity 

* Speech Coder and Decoder Tests 

* Numerical and Graphical Output of Results 

e |EC/IEEE Bus Interface (Option 04) 


Applications 


* Measurements on GMSK-modulated RF 
Signals and Receiver Testing 


* Testing for Compliance with GSM, DCS 
1800, and PCS 1900 Recommendations 


* Simple Generation of Customized Test 
Procedures 


* Research and Development 
* Quality Assurance 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


Product(s) complies with IEEE Standard 
488.2. 


Be 


IEEE-488 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


CRTCO02 Radiocommunications 
Test Set 


The CRTCO2 provides signal generation, 
signal measurement, and user-friendly soft- 
ware. They are extremely powerful test sets, 
providing all simulation and analysis capabili- 
ties — from measurement of GSM/DCS 
1800/PCS 1900 - specific signals to detailed 
checking for hidden errors in signaling. 


SIGNAL GENERATION 

The analog unit provides two independent 
RF generator channels. Using these two 
channels, the test set can simultaneously 
simulate and test a control channel 

(BCCH + FCCH + SCH + CCCH) and a traffic 
channel (TCH + SACCH). For measuring the 
receiver sensitivity, a fading simulator can be 
connected into each of the output circuits. 


Transmission with or without frequency 
hopping is possible on all channels. The two 
channels are GMSK-modulated and are timed 
as bursts to occupy exactly one or all of the 
eight GSM/PCN time slots. The timing of the 
bursts can be adjusted and the amplitude can 
be varied dynamically over a 40 dB range. 


SIGNAL MEASUREMENT 

A receive channel is allocated to each of the 
generator channels. It’s offset by a duplex spac- 
ing of 45, 75, or 80 MHz relative to the genera- 
tor channel, even under hopping conditions. 


The digital signal is recovered by a precise 
GMSK demodulator. In addition, the signal in 
each of the receive channels is sampled. The 
phase and amplitude samples are stored and 
used for computing the signal parameters, 
such as burst delay, phase trajectory, and 
power ramping. 


USER-FRIENDLY SOFTWARE SAVES 

For development and quality control tasks, 
full flexibility is given by the possibility of 
varying procedures, signaling parameters, 
and results display. For production testing, 
overview measurements, and service tasks, 
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complete test routines supplied with the 
equipment ensure reliable test results and 
ease of operation. 


A menu-driven editor in conformance with 
coding rules 4.08 allows convenient entry of 
messages and system information simply by 
filling out tables. 


A comfortable, window-oriented user inter- 
face simplifies the generation of test rou- 
tines. Test programs are written in Borland 
Turbo C++. The use of this popular standard 
language eliminates the long training periods 
needed for special test languages and offers 
the user high flexibility. 


The complete software, including message 
library, control programs, and test results, is 
stored on a hard disk. The built-in floppy drive 
permits loading stored data and easy backup. 


The digital unit may further be used as an 
IEC/IEEE controller, allowing extension of the 
test set by including external instruments. 
The test sets contain both the IEC/IEEE bus 
interface and the necessary software drivers. 


STANDARD MEASUREMENTS 

The САТСО2 is supplied with an extensive 

test software package. These test programs 

are available in source code and can also be 
used as starter programs for generating 
user-specific programs by modifying pro- 
grams or writing new ones. 

The test routines fully comply with 

specifications: 

* Receiver sensitivity in speech channel 
(TCH/FS) and in user-data and control 
channels 

* Receiver input level range 

* Layer 2 signaling of mobile station 

* Call setup (mobile station originated and 
terminated call) 

* Absolute delay and timing advance 

* Delay measurement function 

e Intra-cell power change 

* Transmitter power control 

* Phase and frequency error 

* Power ramp of burst 


In addition to the supplied software, other 
programs are available for test and measure- 
ments exactly in line with specifications for 
type-approval testing. 


SIGNALING 

The CRTCO2 accurately simulates the func- 
tions of an ideal base station. For trou- 
bleshooting on the unit-under-test, the sig- 
naling parameters can also be varied. 
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All layer 1 channel coding, as well as layer 2 
signaling, is automatically performed in real 
time. The layer 3 signaling sequence is 
defined by special test programs. 


PROTOCOL ANALYSIS 

Every transmitted or received layer 2 or layer 
3 message, or even the bits of a burst, are 
marked with a frame number and recorded in 
the log memory. Depending upon whether 
everything is logged or just selected logical 
channels, the log can cover a interval 
between ten seconds and 15 minutes. The 
logged messages are displayed in mnemonic 
form on the screen, using the same basic 
mask as the message editor. 


BURST ANALYSIS 

After data have been logged, power ramping 
as well as phase and frequency errors are cal- 
culated and displayed as a whole. Detailed 
analysis is supported by the zoom function. 


To check the timing-advance measurement 
function of a mobile station, the CRTCO2 mea- 
sures the arrival of the burst and monitors the 
response of the mobile station to timing 
advance commands in the generator channels. 


To check the delay measurement function of 
a base station, sending the burst can be 
delayed and the response of the station- 
under-test monitored. 


To permit synchronization of external mea- 
suring instruments, a spectrum analyzer for 
example, the CRTC has a trigger output for 
automatically starting measurement at the 
beginning of a burst. 


TESTING RECEIVER SENSITIVITY 

In the loop-back mode, bit error rates (BER) 
can be measured in real to test the receiver 
sensitivity of a mobile station. 


The same test can be made on base stations 
by applying a signal modulated with a CCITT 
test pattern to the receiver input. 


ACOUSTIC TESTS 

These tests are supported by the built-in 
Speech coder function and the Digital Audio 
Interface (DAI) of the mobile station as 
defined in Recommendation 11.10.111.6.4. 


A serial EMMI is provided for remote control 
of the mobile station. 


AF MEASUREMENTS (OPTION 01) 

A wide range of audio measurements can be 
performed on the AF section of the station- 
under-test. The AF generator provides single 
or double tones. The following measurement 
functions are implemented: 

* AF voltmeter with RMS or peak weighting 
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e Continuously tunable distortion and SINAD 
meter 


* AF frequency counter 
* DC ammeter/voltmeter 


Characteristics 
ANALOG UNIT 


SIGNAL GENERATOR 

Frequency Range - 

GSM band: 935 to 960 MHz; 

DCS 1800 band: 1805 to 1880 MHz; 

PCS 1900 band: 1930.2 to 1989.8 MHz. 
Hop Size — Any frequency step within GSM, 
DCS 1800, or PCS 1900 bands. 

Frequency Fine Tuning — 0 to 60 Hz with 
about 2 Hz resolution. 


Frequency Setting - «500 us 
(to within «4? of final phase). 


Spurious Phase Modulation - «1? RMS, 
«4? peak. 


Frequency Drift - <2 x 10-9/°C. 
Aging (after 30 days operation) — 
«2 x 10-9/дау. 

Maximum Output Level - 13 dBm. 


Static Attenuation Setting — 0 to 135 dB. 
Resolution: 5 dB. 


Dynamic Attenuation (electronic) — 
0 to 35 dB. 


Level Error (dynamic attenuation 
0 dB) - «1.5 dB from - 122 to +13 dBm. 


Modulation — GMSK, bit rate 270833 bit/s to 
GSM Rec. 05.04. 


Burst Delay - —4.6 to 44.6 ms, variable in 
0.46 steps. 


ANALYZER 

Frequency Range - 

GSM band: 890 to 915 MHz; 

DCS 1800 band: 1710 to 1785 MHz; 

PCS 1900 band: 1850.2 to 1909.8 MHz. 
Reference Level for Full Dynamic Range 
(adjustable in 3 dB steps) - 

RF IN/OUT: 9 to 36 dBm; 

RF IN 2: —21 to +6 dBm. 


Level Error - <2 dB. 
Sampler — Two 12-Bit A/D converters for | 


and Q signals, sampled at 1.083 MHz 
(4 samples per bit). 


SYNCHRONIZATION 
10 MHz output, 10 MHz input/output, 
52 MHz output, slot sync output. 


Test Sets 


INPUTS/OUTPUTS 
Fading Simulator — Two type N connectors, 
50 Q per channel. 


Output Level - 8 to 13 dBm. 


RF IN/OUT and RF IN 2 — N-type female 
connectors, 50 Q. 


Speech Coder Input — 

Full dynamic range: 20 mV to 2 V; 

Rin: 100 КО. 

Speech Decoder Output — 

Full dynamic range: 2 V; 

Rout: «3 О. 

Audio Monitor — Built-in loudspeaker, 
headphones connector, volume control. 


Modes - Voltmeter, AF generator, speech 
decoder, speech coder. 


DIGITAL UNIT 
Processor - 80486 DX, 33 MHz. 


RAM - 8 MB. 

Hard Disk — 200 MB. 

Floppy Disk Drive — 3.5 in., 1.44 MB. 
Graphics - VGA. 


Interfaces - IEC-625/IEEE 488 bus; 
RS-2320; Centronics; Keyboard connector 
on front and rear panels; CODEC input/out- 
put; Control interface; DAI/EMMI. 


AF MEASUREMENT UNIT (OPTION B1) 


AF GENERATOR 

Signal Source - 

Single or dual tone: 

Frequency range: 20 Hz to 20 kHz; 
Output level (RMS): 10 uV to 5 V; 
Output impedance: «3 Q. 


AF Voltmeter — 

Modes: RMS, + Peak, — Peak; 
Frequency range: 50 Hz to 20 kHz; 

Level range (RMS): 0.1 mV to 30 V. 
Weighting Filters — 

CCITT filter: To CCITT 0.41; 
Programmable highpass filter: 107 Hz to 
10.6 kHz; 

Programmable lowpass filter: 235 Hz to 21 
kHz; Programmable notch filter: 

100 Hz to 5 kHz (notch frequency). 


Distortion and SINAD Meter — 
Fundamental frequency range: 100 Hz to 5 kHz; 
Measurement range: 0 to 50%, 1 to 50 dB. 


AF Frequency Counter - 
Frequency range: 20 Hz to 500 kHz; 
Resolution: 0.1 Hz/1 Hz. 


DC Measurements — 
Voltage: 0 to «30 V; 
Current: 0 to +10 A. 
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1/0 INPUTS/OUTPUTS 
1/Q Inputs for Up/Down 


Converter — Adjustable level and level offset. 


1/Q Outputs for Up/Down Converter — 
Fixed level «1.5 V (peak). 


LAYER 1 FUNCTIONS 

Channels Supported — CO channel with 
FCCH + SCH + BCCH + CCCH + SDCCHA + 
SACCH/C4 TCH/SDCCH channel with TCH + 
FACCH + SACCH or SDCCH/8 + SACCH/C8 
TCH is TCH/FS or TCH/F9.6, TCH/F4.8, 
TCH/F2.4, TCH/H4.8, TCH/H2.4. 

Ciphering and Frequency Hopping — 

With or without on all channels. 


LAYER 2 FUNCTIONS 
Signaling — All logical channels for 
SAPI 0 and 3. 


User Data — Transparent mode. 


LAYER 3 FUNCTIONS 
Defined by user programs. 


Programming Language - Borland C++. 


Starter Programs – Included for key test runs. 


GSM-SPECIFIC MEASUREMENTS 
Bit Error Rate — Measurement of receiver 
sensitivity in loop-back mode. 


Phase/Frequency Error, Peak Transmitter 
Carrier Power, Burst Delay, and Simulation 
of Delay in Downlink/Uplink — To GSM 
recommendations. 


PRESENTATION OF RESULTS 

GSM-specific Measurements — Graphical or 
numerical. 

Messages and Signaling (content of log 
memory) - Alphanumeric in mnemonic form. 
ENVIRONMENTAL 

Temperature — 

Operating: 0 to +45°C; 

Storage: —40°С to +70°C. 


POWER 
Line Voltage - 110/220 V «1095. 


Line Frequency - 47 to 63 Hz. 
Power Consumption — 500 VA. 


PHYSICAL CHARACTERISTICS 


ANALOG UNIT 

Dimensions mm in. 
Height 286 T. 
Width _ 435 17.1 
Depth — 50 — 224 _ 
Weight kg Ib. 
Without options Approx. 28 Approx. 61.7 
DIGITAL UNIT 

Dimensions mm in. 
Height 192 18 
Width — 436 _ T i 
Depth — 570 _ 224 
Weight kg Ih. 
Without options Approx. 18 Approx. 39.7 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


CRTCO2 

Mobile Station Radiocommunication Test Set for 
GSM, DCS 1800, and PCS 1900. 

Includes: Analog Unit, Digital Unit, Keyboard, 
Monitor, Basic Software, Borland C Compiler, 
CRTP-K21 PCN (DCS 1800) Software. 


Opt. 1T - 3 day introductory training in Munich. 
Opt. 2T - Advanced Training. 

Opt. B1/CRTP-B1- AF Measurement Unit. 

Opt. B2/CRTS-B1 — AF Measurement Unit. 


Opt. B4/CRT-B4 - Half rate/enhanced full rate 
sheet coder. 


Opt. B7/CRTP-B7 - 1/0 Inputs/Outputs. 

Opt. B9/CRTP-B9 — 2nd internal pilot synthesizer. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. D3 — Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

Test SIM Card — Order CRT Z2. 


GSM/DCS 1800 Phase 2 Basic Software — 
Order CRO2 PH2. 


SMS/TDS Phase 2 Basic Software for GSM/DCS 
1800 - Order CR48 PH2. 


Ciphering Software — Order CRTS-K1. 
Ciphering Software (A5-2) - Order CRTS K2. 
PCS1900 Phase И Test Case — Order CRTPK72. 


PCS1900 Phase Il Test Case — Order CRTPK73. 
PCS1900 Phase Il Test Case - Order CRTPK74. 
PCS1900 Handover Phase II Test Case – 

Order CRTPK75. 

PCS1900 Supplementary Service Phase Il Test 
Case - Order CRTPK78. 


PCS1900 Phase Il SMS Test Case - Order CRTPK79. 


GSM TDS Phase Il Test Case — Order САТРКЗА. 


0С51800 TDS Phase И Test Case — Order CRTPK6A. 
PCS1900 TDS Phase Il Test Case — Order CRTPK7A. 


GSM NTDS Phase ІЇ Test Case - Order CRTPKSB. 


0С51800 NTDS Phase И Test Case – Order CRTPK6B. 
PCS1900 NTDS Phase Il Test Case — Order CRTPK7B. 
GSM Phase Il Bundled Test Case — Order CRTBR19. 


0С51800 Phase Il Bundled Test Case - 
Order CRTBR31. 


PCS1900 Phase Il Bundled Test Case - 
Order CRNATA. 


Half Rate/Data Channel Coding — Order CRT-K3. 


HSCSD/Multislot Channel Coding — Order CRT-K8. 


NTDS/RLP Basic Software — Order CR28PH2. 
HR/EFR Speech Coder — Order CRT-B4 Hardware 
and CRT-K5 and CRT-K7 Software. 


Multiband Handover — Order CRT-B9 Hardware 
and CRTMKB1 Software. 


GSM Phase 2 Test Cases — Order CRTP K52. 
GSM Phase 2 Test Cases - Order CRTP K53. 
GSM Phase 2 Test Cases — Order CRTP K54. 
GSM Handover Test Phase 2 — Order CRTP K55. 
GSM Test Cases Phase 2 — Order CRTP K56. 
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inside the U.S. see the price list in the back of this catalog. 


GSM Phase 2 Supplementary Service Test Case - 
Order CRTP K58. 


GSM Phase 2 SMS Test Case — Order CRTP K59. 
DCS 1800 Phase 2 Test Case — Order CRTP K62. 
DCS 1800 Phase 2 Test Case — Order САТР КӨЗ. 
DCS 1800 Phase 2 Test Case — Order CRTP K64. 
DCS 1800 Handover Test Phase 2 - Order CRTP K65. 
DCS 1800 Test Cases Phase 2 - Order CRTP K66. 


DCS 1800 Supplementary Service Test Case - 
Order CRTP K68. 

DCS 1800 Phase 2 SMS Test Case – 

Order CRTP K69. 

ADDITIONAL ACCESSORIES 

Also see page 500. 

1 year software upgrade contracts available. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I iy See Tektronix on the World Wide Web: 
NSVAM. hittp://www.tek.com 


| Product(s) complies with IEEE Standard 
GPIB 488.2. 
IEEE-488 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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W 
) € Features 


CMD55 
* Low Weight and Small Size for Stationary, 
Portable, and Mobile Use 


* High-contrast Backlit LCD Screen with 
Large Characters and Simultaneous 
Indication of All Settings and Results 


» Softkey Menu Control for Operator 
Convenience 


* Remote Control via IEC/IEEE Bus 
(with Opt. B61) 

TEST FUNCTIONS (BASIC UNIT) 

* Mobile Synchronization 

* Location Update 

* Incoming Call Setup 

* Outgoing Call Setup 

* Mobile Power Level Control 

* Channel Charge 

* Peak Power Measurements 


* SACCH Measurements (e.g., RxLev, 
RxQual, Power Level) 


* Echo Test 
* Call Clearing by Mobile 
* Call Clearing by CMD55 


Applications 


* GSM (Global System for Mobile 
Communications) Testing 


* DCS 1800 
* PCS 1900 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ED See Tektronix on the World Wide Web: 


http://www.tek.com 


| Product(s) complies with IEEE Standard 
488.2 with SCPI conformance. 


GPIB 


EEE-488 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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Digital 
Radiocommunication. 
Tester — 


CMD55 Digital 
Radiocommunications Tester 


The CMD55 Digital Radiocommunications 
Tester is a compact unit for testing GSM 
(Global System for Mobile communications), 
PCN (DCS 1800), and PCS (PCS 1900) 
mobiles. It combines small dimensions with 
high measurement accuracy and speed. 


The range of capabilities offered by the 
CMD55 includes all signaling, generator, and 
measurement functions required for verifying 
the correct operation of the device-under-test. 
GO/NO-GO tests and accurate analysis using 
optional extensions makes the CMD55 equal- 
ly well suited for service and production. 


SIMPLE OPERATION 

Operation of the CMD55 is extremely user- 
friendly and requires no detailed GSM knowl- 
edge in order to make accurate measure- 
ments. The high-contrast, backlit LCD pro- 
vides a clear display of measurement results. 
Softkeys along both sides of the display 
allows convenient call-up of test routines 
under menu control. Selected parameters 
and measured values are displayed in easy- 
to-read form. 


Various specific parameters are preset and 
permit direct testing without any operator 
control. The operator can modify all parame- 
ters individually in the configuration menus 
for customized testing. 


TEST CAPABILITIES 

For testing mobile phones, the CMD55 simu- 
lates a GSM, PCN, and PCS (with Opt. B19) 
base station. Using its two RF synthesizers, it 
delivers a continuous BCCH signal in addition 
to the TCH. 
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Characteristics 


Time Base TCXO (standard) - Nominal fre- 
quency: 10 MHz. Frequency drift (0 to 35°C): 
«1.5 x 1056. Aging (at 35°С): 

«0.5 x 10-S/year. 

Time Base OCXO (with Opt. B1) - Nominal 
frequency: 10 MHz. Frequency drift (0 to 
50°C): «1 x 10-7. Aging: «5 x 10-9/дау (after 
30 days of operation); <2 x 10-7/уеаг. 
Warmup time (at 25°C): Approx. 5 minutes. 


Time Base ОХСО (With Opt.B2) - 

Nominal Frequency: 10 MHz. 

Frequency Drift (0°C to 50°C): 

Referenced to 25°C: <5 х 1079. 

Instrument turned by 90° (at 25°C): 

«1 x 1078. 

After 2 hour warm-up at 25?C after 24 hour 
out-of-service: «5 x 10-9. 

Aging: «3.5 x 10-$/year, <5 x 10-10/0ау after 
30 days of operation. 

Warmup time (at 25°C): Approx. 10 minutes. 


RF GENERATOR 1 

Frequency Range - GSM band: 935.2 to 
959.8 MHz; DCS 1800 band: 1805.2 to 
1879.8 MHz; PCS 1900 band (Opt. B19): 
1930.2 to 1909.8 MHz. 


Frequency Error — Same as time base. 


Resolution — Same as channel spacing in the 
GSM and DCS bands. 

Frequency Setting Time — <3 ms for phase 
error «27. 


Output Level — RF IN/OUT: GSM and DCS 
1800 band: -35 to –120 dBm; PCS 1900 
band (Opt. B19): —37 to -120 dBm. 

RF OUT 2: GSM and DCS 1800 band: +11 
to -77 dBm; PCS 1900 band (Opt. B19): +9 
to -77 dBm. 


Resolution — 0.1 dB. 
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Level Error — RF IN/OUT: «1.5 dB («1 dB 
at -104 dBm); RF OUT 2: <2 dB. 


Harmonics RF IN/OUT — «-30 dBc. 
Modulation - GMSK, B x T = 0.3. 

Phase Error - «4? rms, «10? peak. 

RF GENERATOR 2 

Frequency Range — GSM band: 935.2 to 
959.8 MHz; DCS 1800 band: 1805.2 to 


1879.8 MHz; PCS 1900 band (Opt. B19): 
1930.2 to 1909.8 MHz. 


Frequency Error - Same as time base. 


Resolution - Same as channel spacing in the 
GSM, DCS and PCS bands. 

Frequency Setting Time - <3 ms for phase 
error <2°. 


Maximum Output Level — RF IN/OUT: GSM 
and DCS 1800 band: -37 dBm; PCS 1900 
band (Opt. B19): -39 dBm; RF OUT 2: GSM 
and DCS 1800 band: +9 dBm; PCS 1900 
band (Opt. B19): +7 dBm. 


Resolution — 0.1 dB. 
Level Error — RF IN/OUT: «1.5 dB; RF OUT 2: 


«2 dB 

Harmonics RF IN/OUT - <—30 dBc. 
Modulation - GMSK, B x T = 0.3. 
Phase Error – «4? rms, «10? peak. 


PEAK POWER METER (RF IN/OUT) 
Frequency Range — GSM band: 800 to 
1000 MHz; DCS 1800 band: 1700 to 
1900 MHz; PCS 1900 band (Opt. B19): 
1700 to 2000 MHz. 


Measurement Range — GSM band - 0 to 
47 dB; DCS 1800 and PCS 1900 band (Opt. 
B19): 0 to 33 dBm. 


Resolution — 0.1 dB. 


Error — GSM band: «0.5 dB + resolution 

(P >10 dBm); DCS 1800 and PCS 1900 band 
(Opt. B19): <0.8 dB + resolution (P > 4 dBm). 
VSWR - <1.3. 


PHASE AND FREQUENCY ERROR MEASURE- 
MENT (WITH OPT. B4) 

Frequency Range — GSM band: 890.2 to 
914.8 MHz; DCS 1800 band: 1710.2 to 
1784.8 MHz; PCS 1900 band (Opt. B19): 
1850.2 to 1909.8 MHz. 


Level Range — RF IN/OUT: GSM band: 0 to 
47 dBm; DCS 1800 and PCS 1900 band 
(Opt. B19): 0 to 33 dBm. RF IN 2: -60 to 
0 dBm. 


Inherent Phase Error — «1.5? rms, «5? peak. 


Frequency Measurement Error — «5 Hz + 
time base. 
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BURST POWER MEASUREMENT (WITH OPT. B4) 
Frequency Range – GSM band: 890.2 to 
914.8 MHz; DCS 1800 band: 1717.2 to 
1784.8 MHz; PCS 1900 band (Opt. B19): 
1850.2 to 1909.8 MHz. 


Reference Level for Full Dynamic Range — 
RF IN/OUT: GSM band: 10 to 47 dBm; 

DCS 1800 and PCS 1900 (Opt. B19): 0 to 
33 dBm band. RF IN 2: GSM and DCS 1800 
band: —37 to 0 dBm; PCS 1900 band (Opt. 
B19): -31 to 0 dBm. 


Absolute Measurement Error of Peak 
Power — RF IN/OUT: GSM band: «0.5 dBm + 
resolution (P > 10 dBm); DCS 1800 and PCS 
1900 band (Opt. B19): <0.8 dBm + resolu- 
tion (P > 4 dBm). RF IN 2: GSM and DCS 
1800 band: <1.3 dB; DCS 1800 and PCS 
1900 band (Opt. B19): «1.5 dBm. 


Inherent Ripple in Active Part of Time 
Slot — 0.1 dB. 
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BURST ANALYSIS WITH HIGH DYNAMIC 
RANGE (WITH OPT. B42) 

Relative Error of Individual Test Samples — 
«1.5 dB to 72 dB below peak power. 


Dynamic Range - >72 dB. 


Measurement Limit — RF IN/OUT: GSM 
band: «-36 dBm; DCS 1800 band: <- 

48 dBm; PCS 1900 band (Opt. B19): <- 

42 dBm. RF IN 2: GSM band: «-83 dBm; 
DCS 1800 band: <-85 dBm.; PCS 1900 band 
(Opt. B19): «-79 dBm. 


REFERENCE FREQUENCY INPUTS/OUTPUTS 
(WITH OPT. B3) 

Synchronization Input - 

Frequency (selectable): GSM bit clock 
(270.8 kHz), 2, 4, 16 times GSM bit clock, 
1 to 13 MHz in 1 MHz steps, 2.048, 26, 39, 
52 MHz. 

Impedance: Approximately 100 ©. Level: 

0 dBm to TTL. 


Synchronization Output 1 – 

Frequency: 10 MHz with internal reference or 
frequency at synchronization input with 
external reference. 

Level: TTL, Rout = 50 Q. 


Synchronization Output 2 - 

Frequency (selectable): GSM bit clock (270.8 
kHz), 2, 4, 16 times GSM bit clock, 1, 2, 4, 
or 13 MHz. 

Level: TTL, Rout = 50 Q. 


IEC/IEEE Bus Interface (with Opt. B61) - 
Interface to IEC 625-1 (IEEE 488), SCPI- 
compatible instruction set. Opt. 04 required. 


POWER REQUIREMENTS 

Line Voltage — 100 to 120 V AC +10%, 
200 to 240 V AC +10%. 

Line Frequency — 50 to 400 Hz +5%. 
Power Consumption (without options) - 
Approximately 85 W. 


ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature Range - 0 to 45°C 
to DIN IEC 68-2-1/2. 

Storage Temperature Range - -40 to +60°C. 
Electromagnetic Compatibility — 
Corresponds to requirements of European 
EMC guidelines (89/336/EEC). 

Mechanical Resistance - Sine Vibration: 
DIN EIC 68-2-6, 5 to 55 Hz, amplitude 

0.15 mm, two cycles; Random Vibration: 
DIN 40046, part 24, 10 to 300 Hz, 10 m/s2, 
5 minutes/axis; Shock: To MIL-STD 810 D, 
400 m/s2, shock spectrum in 6 main axes. 


Electrical Safety - VDE 0411, Class 1. 
PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 192 16 | 
Width _ 435 — 174 
Depth e e 48 
Weight k Ib. 
Without options Арргох. 13.5 Approx.29.8 - 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CMD55 

Digital Radiocommunication Tester. 
Includes: Power Cord, Spare Fuses, 
Operating Manual. 


Opt. B1 - OCXO Reference Oscillator. 
Opt. B2 - HiStab OCXO Reference. 
Opt. ВЗ - Reference Frequency Inputs/Outputs. 


Opt. B4 - Fast Power Ramp, Phase/Frequency 
Error, and BER Measurement. 


Opt. B5 — Real Time Speech Co/Decoder. 

Opt. B6 — Bit Interference and TDMA 
Synchronization (required for Opt. B61 and B62). 
Opt. B30 - High level RF output/Sensitive input. 
Opt. B41 — Audio Measurements (Opt. B4 required). 
Opt. B42 - High Dynamic Burst Analysis 

(Opt. B4 required). 

Opt. B61 — IEC/IEEE Bus Interface (Opt. B6 required). 
Opt. B62 - Memory Card Interface (Opt. B6 required). 
Opt. B19 — PCS 1900 Mobile/Base Station Test. 


Opt. B43 — Measurement of spectrum due to mod- 
ulation and switching (requires Opt. B4 and B42). 
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Opt. B44 - Multitone Audio Analysis 

(Opt. B4, B41 required). 

Opt. D3 — Calibration Data for 3 years 

(Opt. C3 required). 

Opt. D5 — Calibration Data for 5 years 

(Opt. C5 required). 

Opt. K43 - Narrowband Spectrum Analyzer 

(Opt. B4 required). 

Opt. U5 - /О Demodulation Output and Trigger Input. 
Opt. 018 - -15 АВМ Output Level for 

RF IN/OUT N Connector. 

Opt. U20 - GSM/DCS handover upgrade allowing 
TCH and BCCH in different bands. 

Opt. 056 - Upgrade to DECT support. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 

Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 — Repair warranty extended to cover 
five years. 
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ADDITIONAL ACCESSORIES 

Also see page 500. 

CRT-Z2 - GSM Test SIM. 

Soft Carrying Case - Order CMD-Z40. 

Memory Card (Opt B62 required) — Order CMD-Z1. 
Handset — Order CMD-Z50. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NIW hittp://www.tek.com 
Product(s) complies with IEEE Standard 


ЕЕЕ-488 488-2 with SCPI conformance. 


c 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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laf Features 

* Compact, Versatile, Full-featured 
GSM/DCS/PCS 1900 Mobile Tester 


* Light Weight and Small Size for Stationary, 
Portable, and Mobile Use 


* High-contrast Backlit LCD Screen with 
Large Characters and Simultaneous 
Indication of All Settings and Results 


* Comprehensive Testing of Mobiles 
* Powerful Signaling Capabilities 


* Short Measurement Time For High 
Throughput 


* High Measurement Accuracy 


* No Specialized GSM/PCN/PCS Knowledge 
Required 


* Service Mode for Exact Fault Location 


* Autotest Provides Complete Mobile Testing 
at a Keystroke 


Applications 


* GSM Testing 

* PCN (DCS 1800) Testing 

* PCS (PCS 1900) Testing 

* Manufacturer's Repair and Rework stations 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ny See Tektronix on the World Wide Web: 
NRW. hitp://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


CMD 53 Digital 
Radiocommunication Tester 


The CMD 53 Digital Radiocommunication 
Tester is a compact unit for testing GSM 
mobiles and PCN (DCS 1800) and PCS (PCS 
1900) mobile phones. Range of capabilities 
includes all signalling, generator, and measure- 
ment functions required for verifying the cor- 
rect operation of the device-under-test (DUT). 
The fast GO/NO-GO tests and accurate analysis 
make the CMD 53 ideal for service applications. 


GO/NO-GO TESTING — AND MUCH MORE 

The CMD 53 has been designed for use in 
service. Using its built-in Autotest, it carries 
out fast GO/NO-GO tests on all parts of the 
mobile unit. If a DUT is known to be defec- 
tive, the CMD 53 provides a large variety of 
measuring troubleshooting facilities for 
locating the problem. In the service mode, 
the CMD 53 can replace a complete test lab. 


EASY TO USE BY BOTH BEGINNERS 

AND EXPERTS 

High measurement accuracy and comprehen- 
sive signalling capabilities are normally found 
only in instruments that are difficult to oper- 
ate. But not with the CMD 53. Even with all 
its power, the CMD 53 is easy to use, even 
by personnel who have no special knowledge 
of the new digital networks. A large LCD dis- 
play with graphics capability and softkey 
menus provide easy operation. With a few 
keystrokes, you can completely check out a 
mobile. 
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TEST ALL THE MAJOR FUNCTIONS 

The CMD 53 provides the following major 
test functions: 

* Mobile synchronization 


* Location update 

* Incoming call setup 

* Outgoing call setup 

* Mobile power level control 

* Handover (channel change, time-slot change) 
* Peak power measurement 


* SACCH measurement (e.g., RxLev, RxQual, 
power level) 


* Echot test 

* Call clearing by mobile 

* Call clearing by CMD 

* DC current/voltage measurements (Opt. B20) 


* Phase and frequency error measurements 
(Opt. B4) 

* Measurement of power ramping as a 
function of time (Opt. B4) 


* Bit-error rate (BER) measurement (Opt. B4) 


Characteristics 
TIME BASE 


Time Base ТСХО (standard) - 

Nominal Frequency: 10 MHz. 

Frequency Drift (0°C to 50°C): «21.5 x 10-6. 
Aging (at 35°C): <=0.5 x 10-/уваг. 
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Time Base OCXO (with Opt. B1) - 

Nominal Frequency: 10 MHz. 

Frequency Drift (0 C to 50°C): <=1 x 1077. 
Aging: <=2 x 10-/year, <=5 x 10-9/day after 
30 days of operation. 

Warmup Time (at 25?C): Approximately 

5 minutes. 


DC Voltmeter (with Opt. B20) - 
Measurement Range: 0 to +30 V. 
Resolution: 10 mV. 

Error: <=2% + resolution. 


DC Ammeter (with Opt. B20) - 

Operating Modes: Current averaging with 
GSM-adapted time constant, current peak 
measurement (maximum and minimum). 
Measurement Range: 0 to +10 A. 
Common-mode Rejection: +30 V. 
Resistance: 50 mQ. 

Resolution for Current Averaging: 1 mA/10 mA. 
Resolution for Peak Measurement: 10 mA. 
Residual Indication (no current at input, at 
room temperature): <=10 mA. 

Error: <=2% + residual indication + resolution. 


AF MEASUREMENT UNIT (WITH OPTION B41) 
AF Generator - 
Frequency: 
Range: 50 Hz to 10 kHz. 
Resolution: 0.1 Hz. 
Error: Same as time base + half resolution. 
Level: 
Range: 10 uV to 5 V. 
Resolution: 
Voltage «1 mV: 10 ру. 
Voltage >=1 mV: 1%. 
Error: <=5% at voltage >=1 mV. 
Distortion: «0.596. 
Maximum Output Current: 20 mA. 
Output Impedance: 1 MQ. 


AF Voltmeter — 
Frequency Range: 50 Hz to 10 kHz. 
Measurement Range: 0.1 mV to 30 V. 
Resolution: 

Voltage «10 mV: 100 ру. 

Voltage »-10 mV: 1%. 
Error: <=5% + resolution. 
Input Impedance: 1 Мо. 


Distortion Meter — 

Frequency Range: 300 Hz to 3 kHz. 
Input Level Range: 100 mV to 30 V. 
Resolution: 0.196 distortion. 
Inherent Distortion: <=0.5%. 

Error: <=5% + inherent distortion. 
Measurement Bandwidth: 10 kHz. 
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AF Counter — 

Frequency Range: 20 Hz to 10 kHz. 
Input Level Range: 10 mV to 30 V. 
Resolution: <=1 Hz. 

Error: Same as reference + resolution. 
Input Impedance: 1 МО 


IF Counter - 

Frequency Range: 10 Hz to 60 MHz. 
Input Level Range: 100 mVRMS to TTL. 
Resolution: 1 Hz. 

Error: Same as reference + resolution. 
Input Impedance: 1 Мо, 100 pF. 


RF GENERATOR 1 

Frequency Range - 

GSM: 935.2 to 959.8 MHz. 

DCS 1800: 1805.2 to 1879.8 MHz. 
DCS 19001: 1930.2 to 1989.8 MHz. 


Frequency Error — Same as time base. 


Resolution — GSM channel spacing: 200 kHz. 


Frequency Setting Time — «-3 ms for phase 
error «27. 

Output Level (RF IN/OUT) - -35/-37*' 

to -120 dBm. 

Output Level (OUTPUT 2) - +11/+9*1 to 

-77 dBm*?. 

Resolution — 0.1 dB. 


Level Error (RF IN/OUT) - «-1.5 dB 
(«21 dB at -104 dBm). 


Level Error (OUTPUT 2) - <=2 dB*?. 
Harmonics (RF IN/OUT) - <-30 dBc. 
Modulation - GMSK, B x T = 0.3. 
Phase Error — «-4? RMS, <=10° peak. 


RF GENERATOR 2 

Frequency Range, Frequency Error, 
Resolution, Setting Time, Level, 
Resolution, Harmonics, Modulation, 
Phase Error — See RF Generator 1. 


Maximum Output Level - 
RF IN/OUT: -37/-39*! dBm. 
RF OUT 2: «9/47! dBm*?. 
Level Error — 

RF IN/OUT: «21.5 dB. 

RF OUT 2: <=2 dB*?. 


PEAK POWER METER (RF IN/OUT) 
Frequency Range - 

800 to 1000 MHz. 

1700 to 2000 MHz. 


Measurement Range - 

GSM Band: 0 to 47 dBm. 

DCS 1800/1900 Band: 0 to 33 dBm. 
Resolution - 0.1 dB. 

Error in GSM Band - «0.5 dB + resolution 
(P »10 dBm). 


Test Sets 


Error in DCS 1800/1900 Band - «0.8 dB + 
resolution (P »4 dBm). 


VSWR - «-1.3. 


PHASE AND FREQUENCY ERROR 
MEASUREMENT (WITH OPTION B4) 
Frequency Range - 

GSM: 890.2 to 914.8 MHz. 

DCS 1800: 1710.2 to 1784.8 MHz. 
PCS 1900*1: 1850.2 to 1909.8 MHz. 


Level Range - 
RF IN/OUT: 
GSM: 0 to 47 dBm. 
DCS 1800/1900: 0 to 33 dBm. 
RF IN 2: -60/-541 to 0 dBm2. 
Inherent Phase Error: <1.5° RMS, <5° peak. 
Frequency Measurement Error: 
<5 Hz + time base. 


BURST POWER MEASUREMENT 
(WITH OPTION B4) 

Frequency Range - 

GSM: 890.2 to 914.8 MHz. 

DCS 1800: 1717.2 to 1784.8 MHz. 
PCS 1900*1: 1850.2 to 1909.8 MHz. 


Reference Level for Full Dynamic Range — 
RF IN/OUT: 

GSM: 10 to 47 dBm. 

DCS 1800/1900: 0 to 33 dBm. 
RF IN 2: -37/-311 to 0 dBm*?. 


Absolute Measurement Error of Peak Power — 
RF IN/OUT: 
GSM: «20.5 dB + resolution (Р >10 dBm). 
DCS 1800/1900: «20.8 dB + resolution 
(P >4 dBm). 
RF IN*?: 
GSM: <=1.3 dB*?. 
DCS 1800/1900: <=1.5 dB. 
Resolution in Active Part of Time Slot — 
0.1 dB. 


BURST ANALYSIS WITH HIGH DYNAMIC 
RANGE (WITH OPTION B42) 


Relative Error of Individual Test Samples — 
<=1.5 dB to 72 dB below peak power. 


Dynamic Range — >72 dB. 


Measurement Limit – 
RF IN/OUT: 
GSM: <-36 dBm. 
DCS 1800: <-48 dBm. 
PCS 1900*!: <-42 dBm. 
RF IN 2: 
GSM: <-83 dBm*?. 
DCS 1800: <-85 dBm*?. 


PCS 190071: <-79 dBm*2. 
*! [n PCS 1900 made with Opt. B19. 


*? Only with Opt. B30. 
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GSM-SPECIFIC SPECTRUM MEASUREMENTS 
(WITH OPTION B43) 
Spectrum Due to Modulation — 
Test Method: Relative measurement, averaging. 
Filter Bandwidth: 30 kHz 5-pole resolution 
filter, 30 kHz video filter. 
Measurement Offset: 100, 200, 250, 400, 600, 
800, 1000, 1200, 1400, 1600, and 1800 kHz. 
Dynamic Range (better than required by 
GSM specification): 

With offset 400 kHz: 80 dB maximum. 
Error: «21.5 dB. 


Spectrum Due to Switching — 
Test Method: Absolute measurement, Max 
Hold over several measurements. 
Filter Bandwidth: 30 kHz 5-pole resolution 
filter, 100 kHz video filter. 
Measurement Offset: 400, 600, 1200, 1800 kHz. 
Dynamic Range (better than required by 
GSM specification): 
With offset 400 kHz: 80 dB maximum 
with SW correction, 76 dB maximum 
without SW correction. 
Error: 
Dynamic Range «50 dBc: <=1.5 dB. 
Dynamic Range «50 to 80 dBc: <=2.5 dB. 


NARROWBAND SPECTRUM ANALYZER 
(OPT. K43 - OPT. B4 REQUIRED) 
Frequency Range — Same as basic instrument. 


Frequency Span - «150 kHz. 


Resolution Bandwidth — 4/10/20/50 or 100 Hz. 
Operating Modes — CW or burst. 
Averaging — 1/2/5/10/20/50 or Max Hold. 


Markers — Delta frequency, delta level, and 
absolute level. 


INTERFACES 

Remote Printer - 
RS-232C: 9-contact. 
Centronics: 25-contact. 


Reference Frequency Inputs/Outputs 
(Option B3) - 
Synchronization Input: 
Frequency (selectable): GSM bit clock 
(270.8 kHz), 2/4/16 times GSM bit clock, 
1to 13 MHz in 1-MHz steps, 2.048, 26, 
39, 52 MHz. 
Impedance: Approx. 100 Q. 
Level: 0 dBm to TTL. 
Synchronization Output 1: 
Frequency: 10 MHz with internal refer 
ence or frequency at synchronization 
input with external reference. 
Level: TTL, Roy; = 50 ohm. 
Synchronization Output 2: 
Frequency (selectable): GSM bit clock, 
2/4/16 times GSM bit clock, 1, 2, 4, 
or 13 MHz. 
Level: TTL, Roy; = 50 Q. 


GENERAL 

Temperature — 

Operating: 0°C to +45°C (to DIN IEC 68-1/2). 
Storage: —40°С to +60°C. 

Mechanical — 

Sine Vibration: DIN IEC 68-2-6, 5 to 55 Hz, 
amplitude 0.15 mm, two cycles. 

Random Vibration: DIN 40046, part 24, 

10 to 300 Hz, 10 m/s2 RMS, 5 min/axis. 
Shock: To MIL-STD-810 D, 400 ms/s2, 
shock spectrum in 6 main axes. 


Electromagnetic Compatibility — 
Corresponds to requirements of European 
EMC directive (89/336/EEC). 


Electrical Safety - VDE 0411, class 1. 


POWER 

Line Voltage - 

100 to 120 МАС, «1095. 

200 to 240 VAC, +10%. 

Line Frequency — 50 to 400 Hz, +5%. 


Power Consumption (without options) - 


Approx. 95 W. 

PHYSICAL CHARACTERISTICS 
Dimensions mm in. 
Нед 192. 76 
Width 435171 
Depth B" cM 
Weight kg Ib. 
Without Options 14 308. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CMD 53 - Digital Radiocommunication Tester. 
Includes: Power Cord, Operating Manual, Spare Fuses. 
OPTIONS 

OPT. B1 - ОСХО 1.5 x 10-6 Reference Oscillator. 
OPT. B3 — Reference Frequency Inputs/Outputs. 
ОРТ. ВА - Fast Power Ramp, Phase/Frequency 
Error, and BER Measurements. 

OPT. B6 — TDMA Signals and Adapter for 

Other Options. 

OPT. B19 — PCS 1900 BTS Testing. 

OPT. B20 — GSM Voltage and Current Measurement. 
OPT. B30 — High-level RF Input/Output. 

OPT. B41 — AF Measurement with Frequency 
Counter (Opt. B4 required). 

OPT. В42 - High Dynamic Burst Analysis 

(Opt. B4 required). 

OPT. B43 — GSM/PCN Spectrum Measurement 
(Opt. B4 and B42 required). 

OPT. B44 — Multitone Audio Analysis Software 
(Opt. B4, B41, U10 required). 


OPT. B62 - Memory Card Interface 

(Opt. B6 required). 

OPT. K43 — Narrowband Spectrum Analyzer 
Software (Opt. B4 required). 

OPT. U5 – 1/0 Demodulation Output and 

Trigger Input. 

OPT. U10 - 8 MB RAM. 

Opt. U18 - —15 dBM Output Level for RF IN/Out N 
Connector. 


Opt. U20 - GSM/DCS Handover Upgrade Allowing 
TCH and BCCH in Different Bands. 


Opt. U56 — Upgrade to Detect Support. 


MEASUREMENT SERVICE OPTIONS 
OPT. C3 — Three years of Calibration Services. 


OPT. C5 - Five years of Calibration Services. 
OPT. D3 - Test Data (requires Opt. C3). 
OPT. 05 - Test Data (requires Opt. C5). 
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OPT. ВЗ - Repair warranty extended to cover 
three years. 

OPT. R5 — Repair warranty extended to cover 
five years. 


RECOMMENDED ACCESSORIES 

SOFT CARRYING CASE — Order CMD-Z40. 
MEMORY CARD (OPT. B62 REQUIRED) – Order СМО71. 
GSM TEST SIM - Order CRT-Z2. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«№ See Tektronix оп the World Wide Web: 
NM 


http://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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CTS 55 


ГА | 
C | Features 


CTS 55 
• Screen, Diagnose, and Facilitate Repair of 
GSM/PCS 1900 Mobiles 


* Light Weight and Small Size for Stationary, 
Portable, and Mobile Use 


* High-contrast Backlit Color TFT Screen 
* Comprehensive Mobile Phone Testing 
* High Measurement Accuracy 

* No Specialized Knowledge Required 


Applications 


* Mobile Phone Testing 

* Network Operator Repair Centers 
* Independent Dealerships 

* Central Repair Deports 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 


I iw See Tektronix on the World Wide Web: 
NOM 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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CTS 55 Digital Radio Tester 


The CTS 55 Digital Radio Tester is a compact 
unit for testing GSM, DCS 1800, and 

PCS 1900 mobile phones. It combines ease 
of use with the necessary test depth for all 
areas of service. 


DETAILED GSM/DCS KNOWLEDGE 

NOT REQUIRED 

The CTS 55 is extremely easy to use and 
requires no detailed GSM or DCS knowledge 
to make accurate measurements. Both 

the newcomer and experienced service 
specialist will be able to carry out manual 

or automatic measurements. 


THREE STEPS TO REPAIR 

With an ideal combination of Quick, Auto, 
and Manual Test, the CTS 55 caters to all 
steps in the process. Quick Test allows the 
operator to quickly check the true status of 
returned phones, thus screening out good 
phones from further testing. Auto Test 
provides for fast diagnosis of the faulty 
parameter. Manual Test allows the operator 
to concentrate on a particular parameter 
during the repair phase. 
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ALL THE NEEDED MEASUREMENTS 

The CTS provides the following measurement 

and test functions: 

* Call setup and cleardown (incoming and 
outgoing) 


* Free selection of channels 
* Power and channel change 
* Echo test 

* Power measurement 


* Receiver sensitivity test through bit error 
rate measurement as well as RxLev and 
RxQual 


* Phase and frequency error 
* Power ramp vs. 


HIGH-RESOLUTION COLOR DISPLAY 

The TFT color LCD display provides a bright, 
clear display of measurements, even under 
high ambient lighting. Colored menus and 
highlighting of important events such as 
out-of-tolerance conditions. 
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Characteristics 


Reference Oscillator — 

Frequency Drift (+5°C to +40°C): «1 ppm. 
Aging (at 35°C): «0.5 ppm/year. 

OCXO Reference Oscillator (with Opt. B1) - 
Frequency Drift (+5°C to +40°C): «0.1 ppm. 
Aging (at 35°C): «0.2 ppm/year. 

RF Generator — 

Frequency Range: 

GSM: 935 to 960 MHz. 

DCS 1800: 1805 to 1880. 

PCS 1900: 1930 to 1990 MHz. 

Resolution: 

GSM/DCS channel spacing: 200 kHz. 
Output Level: 

0 dB Ext. Atten.: -50 to -110 dBm. 

15 dB Ext. Atten.: -65 to -110 dBm. 

Level Error: «1.5 dB. 

Modulation: GMSK, B x T = 0.3. 


Peak Power Meter - 

Frequency Range: 

GSM: 890 to 915 MHz. 

DCS 1800: 1710 to 1785 MHz. 
PCS 1900: 1850 to 1910 MHz. 
Measurement Range 

0 dB Ext. Atten.: ^15 to +39 dBm 
(peak values up to 41 dBm). 

15 dB Ext. Atten.: 0 to +39 dBm 
(peak values up to 41 dBm). 
Resolution: 0.1 dB. 

Error: 

0 dB Ext. Atten. P »5 dBm: «1 dB. 
—5 dBm « P <5 dBm: «1.5 dB. 
—15 dBm < P = 5 dBm: <2 dB. 


Phase and Frequency Error Measurement — 
Frequency Range: 

GSM: 890 to 915 MHz. 

DCS 1800: 1710 to 1785 MHz. 

PCS 1900: 1850 to 1910 MHz. 

Level Range: 


-15 to +39 dBm (peak values up to 41 dBm). 


Inherent Phase Error: 

GSM: «1.4? RMS, «4.5? peak. 
DCS 1800: <2.0° RMS, «5.5? peak. 
PCS 1900: «2.2? RMS, «6.0? peak. 
Frequency Measurement Error: 
«15 Hz + base. 


Burst Power Measurement — 

Frequency Range: 

GSM: 890 to 915 MHz. 

DCS 1800: 1710 to 1785 MHz. 

PCS 1900: 1850 to 1910 MHz. 

Reference Level for Full Dynamic Range: 

0 to +39 dBm (peak values up to 41 dBm). 
Total Error of Peak Power Measurement 
(P > 0 dBm): «1.5 dB + resolution. 
Resolution: 0.1 dB. 


VSWR (RF IN/OUT) - «1.5. 


ENVIRONMENTAL 
Temperature — 

Operating: +5°C to +40°C. 
Storage: —25?C to +60°C. 
Humidity — IEC 68-2-3. 


Mechanical - 

Sine Vibration: IEC 68-2-6,1ЕС 1010-1, 
MIL-T-28800 D class 5. 

Random Vibration: DIN 40046. 

Shock: MIL-STD-810 D, MIL-T-28800 D 
classes 3 and 5. 


Electromagnetic Compatibility — 

Complies with European EMC directives EN 
50081-1 and EN 50082-1. 

Electrical Safety — ENG 1010-1, IEC 1010-1. 


POWER 

Line Voltage — 

100 to 120 МАС, «1095. 
200 to 240 VAC, +10%. 


Line Frequency — 50 to 60 Hz, +5%. 
Power Consumption — Approx. 50 W. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height - 177 Е 
Width B19 MN 126 
Depth — 360 13.8 
Weight kg Ib. 
Without Options 7.8 172 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CTS 55 
Digital Radio Tester. 
Includes: Power Cord, Operating Manual. 


CTS 55 OPTIONS 
Opt. B1 — OCXO 2 x 10 "/уваг Reference Oscillator. 


Opt. B7 — Module Test and Output RF. 

Opt. K6 — Remote Control support via RS232. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 


Opt. 03 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

GSM Test SIM — Order CRT-Z2. 

Standard PC Keyboard — Order PSA-Z2. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МИМ hitp://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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ГА | 
AC Features 


CTD 55 
* Light Weight and Small Size for Stationary, 
Portable, and Mobile Use 


* High-contrast Backlit LCD Screen 
* GO/NO-GO Testing 
* High Measurement Accuracy 


* No Specialized GSM/DCS Knowledge 
Required 


* Auto and Step Test Modes 
* Results Printout Option for Test Reports 


Applications 


* GSM Testing 

* DCS 1800 Testing 

* PCS 1900 Testing 

* Point-of-Sale Testing 

* Incoming Inspection Testing 


CTD 55 Digital 
Radiocommunication Tester 


The CTD 55 GSM/DCS GO/NO-GO Tester is a 
compact unit for testing GSM, DCS 1800, 
and PCS 1900 mobile phones. The tests run 
automatically. A clear GO/NO-GO indication 
gives instant indication of results. 


EASY TO USE BY BOTH BEGINNERS 

AND EXPERTS 

The CTD 55 combines high measurement 
accuracy with ease-of-use. No specialized 
knowledge of mobile radio testing is required 
for basic operation. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т See Tektronix on the World Wide Web: 
“ИМ http//www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 

DIN ISO 9001 standard and has been certified by 

DQS (German Association for the Certification of 

Quality Systems). 

Test 
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THE MEASUREMENT FUNCTIONS YOU NEED 
* Location update — simulates a base station 


* Call setup — incoming/outgoing 
* Control of Mobile transmit power 


* Measure peak power 

* Measure sensitivity through evaluation of: 
— Reception quality (RxQual) 
— Reception level (RxLev) 

* Echo test for fast, comprehensive 
GO/NO-GO decision 

* Function test of numeric keypad with called 
number display 

* Printout of IMSI/IMEI on test log: 
— IMSI for identification of network data 

(SIM Card) 

— |MEI for identification of phone 

* Channel change 


* Measurements made on freely selectable 
GSM/DCS/PCS channels 


Communications Test Sets 


CTD 55 


Characteristics 


RF GENERATOR 

Frequency Range — 

GSM: 935 to 960 MHz. 

DCS 1800: 1805 to 1880 MHz. 
PCS 1900: 1930 to 1990 MHz. 


Frequency Drift (+5°C to +40°C) - «1 ppm. 
Aging (at 35°C) - «0.5 ppm/year. 


Resolution — GSM channel spacing: 200 kHz. 


Output Level - 
0 dB Ext. Atten.: -50 to -110 dBm. 
15 dB Ext. Atten.: -65 to —110 dBm. 


Level Error - «1.5 dB. 
Modulation — GMSK, B x T = 0.3. 


PEAK POWER METER 
Frequency Range — 

GSM: 890 to 915 MHz. 

DCS 1800: 1710 to 1785 MHz. 
PCS 1900: 1850 to 1910 MHz. 


Measurement Range — 

0 dB Ext. Atten.: 

Pulsed operation 1:8: —15 to +45 dBm. 
CW: -15 to +39 dBm. 

15 dB Ext. Atten.: 

Pulsed operation 1:8: 0 to +45 dBm. 
CW: 0 to +39/45 dBm. 

Resolution - 0.1 dB. 

Error at 0 dB Ext Atten. — 

Р > +5 dBm: «1 dB. 

—5 dBm <P < +5 dBm: «1.5 dB. 
—15 dBm < P = —5 dBm: <2 dB. 


ENVIRONMENTAL 

Temperature - 

Operating: +5°C to +40°C. 

Storage: —40°С to +60°C. 

Humidity — IEC 68-2-3. 

Mechanical – 

Sine Vibration: IEC 68-2-6, IEC 1010-1, 
MIL-T-28800 class 5. 

Random Vibration: DIN 40046. 

Shock: MIL-STD-810 D, MIL-T-28800D 
classes 3 and 5. 


Electromagnetic Compatibility - Complies 
to requirements of European EMC directive 
EN 50081-1 and EN EN50082-1. 


Electrical Safety — VDE 0411, class 1. 


POWER 

Line Voltage - 

100 to 120 МАС, «1096. 

200 to 240 VAC, +10%. 

Line Frequency - 50 to 60 Hz, +5%. 


Power Consumption — 50 W maximum. 


PHYSICAL CHARACTERISTICS 
Dimensions mm in. 


Net (approx.) 73 16.1 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CTD 55 

GSM/DCS GO/NO-GO Tester 

Includes: Power Cord, Operating Manual, Spare 
Fuses. 

CTD 55 OPTIONS 

Opt. B5 — Enhanced Analysis with Test Report via 
Centronics Interface (25-Pin connector). 


MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. D3 — Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

GSM Test SIM — Order CRT-Z2. 


Communications 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


LA See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 


=> ISO 9001 Tektronix measurement products 


are manufactured in ISO 
Geowrmumaananam registered facilities. 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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ww 
laf Features 


CMD 59 
* Compact, Versatile, Full-featured PCS 1900 
Base Station Tester 


* Light Weight and Small Size for Stationary, 
Portable, and Mobile Use 


* High-contrast Backlit LCD Screen with 
Large Characters and Simultaneous 
Indication of All Settings and Results 


* Comprehensive Base Station Testing 


• Short Measurement Time For High 
Throughput 


* High Measurement Accuracy 

* In-service Testing Option 

e Apis Control Options Available 

* Remote Control via IEC/IEEE Bus (Optional) 


Applications 


* Production Testing 
e Final Testing with Apis Control (optional) 
e Installation with Apis Control (optional) 


* In-service Testing with Test Mobile 
Functionality (Optional) 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ny See Tektronix on the World Wide Web: 
ДАМ hitp://www.tek.com 


Product(s) complies with IEEE Standard 
488.2 with SCPI conformance. 


GPI 


IEEE-488 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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CMD 59 Digital 
Radiocommunication Tester 
The CMD 59 Digital Radiocommunication 
Tester is a compact unit for testing PCS 
(PCS 1900) base stations (BTS) and BTS 
modules. It allows measurements on base 
station transmitters and receivers without 
affecting calls in progress. With the in-ser- 
vice test option, measurements can be made 
without taking a cell site out of service. 


DETAILED PCS KNOWLEDGE NOT REQUIRED 
The CMD 59 is easy to use and is equally at 
home in production, installation, and service 
environments. Ease of use goes beyond the 
front panel. All parameters can be individually 
modified in the configuration menus to allow 
easy adaptation to stringent user-specific tol- 
erances. Any parameters that have modified 
with respect to the default standard specifica- 
tions are clearly shown on the display. 


Additional attenuators, cables, and amplifiers 
are often required for connecting to the BTS. 
The effect of these additions are taken into 
account by the CMD 59 when calculating the 
measurement results. 

TEST YOUR TRANSMITTER... 

The following PCS-specific measurements 
are available for transmitter testing: 

* Mean RF carrier power 


* Power ramping 

* Phase/frequency error 

* Spectrum due to modulation 
• Spectrum due to switching 
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Measurement results on the transmitter's 
traffic channel (TCH) are obtained by simply 
switching to the corresponding menu. The 
results are graphically displayed along with 
applicable statistical functions. 


...AND RECEIVERS TOO! 

You can also make the required tests on 
receivers: 

* Bit error rate (BER) 


* Adjacent time slot rejection 


PLUS MANY OTHER MEASUREMENTS 

You can also make may other base station- 
measurements with the CMD 59 including: 
* Echo test 


* Module tests without signalling or time 
synchronization 


* Alignment using built-in multifunction RF 
generator 


* AF measurements with optional frequency 
counter 


Characteristics 


TIME BASE 

Time Base ТСХО (standard) - 

Nominal Frequency: 10 MHz. 

Frequency Drift (0°C to 35°C): «1.5 x 1075. 
Aging (at 35°C): «0.5 x 10-S/year. 

Time Base OCXO (with Opt. B1) – 

Nominal Frequency: 10 MHz. 

Frequency Drift (0°C to 50°C): «1 x 1077. 
Aging: <2 x 10-“/year, «5 x 10-9/day after 
30 days of operation. 

Warmup Time (at 25°C): Approx. 5 minutes. 
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Time Base OCXO (with Opt. B2) - 

Nominal Frequency: 10 MHz. 

Frequency Drift (0°C to 50°C): 

Referenced to 25°C: «5 x 10-3. 

Instrument turned by 90° (at 25°C): 

«1 x 108. 

After 2 hr warm-up at 25?C after 24 hr out-of 
service: «5 x 10-9. 

Aging: «3.5 x 10-8/уваг, «5 x 10°'°/day after 
30 days of operation. 

Warmup Time (at 25°C): Approx. 10 minutes. 


AF MEASUREMENT UNIT (OPT. B41) 
AF Generator — 
Frequency: 
Range: 50 Hz to 10 kHz. 
Resolution: 0.1 Hz. 
Error: Same as time base + half resolution. 
Level: 
Range: 10 pV to 5 V. 
Resolution: 
Voltage «1 mV: 10 pV. 
Voltage 21 mV: «196. 
Error: «596 at voltage 21 mV. 
Distortion: «0.596. 
Maximum Output Current: 20 mA. 
Output Impedance: «5 Q. 


AF Voltmeter — 
Frequency Range: 50 Hz to 10 kHz. 
Measurement Range: 0.1 mV to 30 V. 
Resolution: 

Voltage «10 mV: 100 ру. 

Voltage 210 mV: 196. 
Error: <5% + resolution. 
Input Impedance: 1 МО. 


Distortion Meter - 

Frequency Range: 300 Hz to 3 kHz. 
Input Level Range: 100 mV to 30 V. 
Resolution: 0.196 of THD. 

Inherent Distortion: «0.596. 

Error: «596 + inherent distortion. 
Measurement Bandwidth: 10 kHz. 


AF Counter — 

Frequency Range: 20 Hz to 10 kHz. 
Input Level Range: 10 mV to 30 V. 
Resolution: «1 Hz. 

Error: Same as reference + resolution. 
Input Impedance: 1 Мо. 


IF Counter — 

Frequency Range: 10 kHz to 60 MHz. 
Input Level Range: 100 mVRMS to TTL. 
Resolution: 1 Hz. 

Error: Same as reference + resolution. 
Input Impedance: 1 Мо, 100 pF. 


RF GENERATOR 
Frequency Range — PCS 1900: 1850.2 to 
1909.8 MHz. 


Frequency Accuracy — Same as time base. 
Resolution — PCS channel spacing: 200 kHz. 
Settling Time - <3 ms for phase error «27. 


Output Level (RF IN/OUT/OUTPUT 2) - 
-37 to -120 dBm. 


Resolution - 0.1 dB. 


Level Error (RF IN/OUT/OUTPUT 2) - «1.5 dB 
(<1 dB at 104 dBm). 


Harmonics (RF IN/OUT) — «—30 dBc. 
Modulation - GMSK, B x T = 0.3. 
Phase Error - «4? RMS, «10? peak. 


PEAK POWER METER (RF IN/OUT) 
Measurement Range - 0 to 47 dBm. 


Maximum RF Power - 

Pulsed: 47 dBm. 

CW: 45 dBm. 

CW at Room Temperature: 47 dBm. 


Resolution — 0.1 dB. 


Error in PCS 1900 Band (1930.2 to 
1989.8 MHz) - 

«0.8 dB + resolution 

(P >4 dBm). 


VSWR - <1.3. 


PHASE AND FREQUENCY ERROR 
MEASUREMENT 

Frequency Range – PCS 1900: 1930.2 to 
1989.8 MHz. 


Level Range - 

RF IN/OUT: 0 to 47 dBm. 

RF IN 2: —51 to 0 dBm. 

Inherent Phase Error: «1.5? RMS, «5? peak. 
Frequency Measurement Error: «5 Hz 4 time 
base. 


BURST POWER MEASUREMENT 
Frequency Range - PCS 1900: 1930.2 to 
1989.8 MHz. 


Reference Level for Full Dynamic Range — 
RF IN/OUT: PCS 1900: 0 to 47 dBm. 
RF IN 2: -31 to 0 dBm. 


Absolute Measurement Error of Peak 
Power — 

RF IN/OUT: 

Unsynchronized: Same as peak power meter. 
Synchronized to CO carrier: «1.5 dB. 

RF IN 2: «1.5 dB. 


Resolution in Active Part of Time Slot — 
<0.1 dB. 
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HIGH-DYNAMIC BURST ANALYSIS 

Relative Error of Individual Test Samples - 
«1.5 dB to 72 dB below 

peak power. 


Dynamic Range — >72 dB. 


Measurement Limit — 
RF IN/OUT: «-42 dBm. 
RF IN 2: <-79 dBm. 


PCS-SPECIFIC SPECTRUM MEASUREMENTS 
Spectrum Due to Modulation - 

Test Method: Absolute measurement, 
averaging. 

Resolution Filter Bandwidth: 30 kHz. 
Measurement Offset: 100, 200, 250, 400, 600, 
800, 1000, 1200, 1400, 1600, and 1800 kHz. 
Dynamic Range (better than required by 
PCS 1900 specification): 

For offset »400 kHz: 80 dB maximum. 
Error: «1.5 dB. 


Spectrum Due to Switching — 

Test Method: Relative measurement, Max 
Hold over several measurements. 
Resolution Filter Bandwidth: 30 kHz. 
Measurement Offset: 400, 600, 1200, 

1800 kHz. 

Dynamic Range (better than required by PCS 
1900 specification): 

With offset >400 kHz: 80 dB maximum with 
SW correction, 76 dB maximum without 
SW correction. 

Error: 

Dynamic Range «50 dBc: «1.5 dB. 
Dynamic Range 50 to 80 dBc: «2.5 dB. 


MULTICARRIER MODE (OPTION B8) 
Following specifications apply to all cases in 
which interfering carriers (up to 30 dB above 
useful level) are more than 30 channels 
away. If there are interfering signals close to 
the useful carrier, an additional IF filter is 
switched in (multicarrier mode). 


Typical Filter Characteristics in 
Multicarrier Mode (this filter increases the 
measurement error for phase and power 
measurements; see below) — 


Offset from Filter 

Useful Channel Suppression 

0 kHz 0 dB (reference) 

200 kHz NC CES 
400 kHz »20 dB 

600 kHz >33 dB 

800 kHz >41 dB 

1000 kHz >48 dB 


Inherent Phase Error: <2° RMS, <7.5° peak. 
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Measurement of Peak Power/ 
Burst Power — Level Error: «1.5 dB. 


PCS 1900 Specific Spectrum 
Measurements - The dynamic range 
specified for the basic model refers to the 
sum of all input voltage components. The 
additional carriers appear as strong spuri- 
ous emissions in the spectrum measure- 
ment and have to be taken into account 
accordingly when evaluating the tolerances. 
For additional detail on the Multicarrier Mode, 
refer to the CMD 59 data sheet. 


INPUT/OUTPUT 
Interfaces — 

RS-232C: 9-contact. 
Centronics: 25-contact. 


Reference Frequency Inputs/Outputs 
(Option B3) - 

Synchronization Input: 

Frequency (selectable): Bit clock (270.8 kHz), 
2/4/16 times PCS bit clock, 1 to 13 MHz in 

1 MHz steps, 2.048/16.384/26/39/52 MHz. 
Impedance: Approx. 100 Q. 

Level: 0 dBm to TTL. 


Synchronization Output 1: 

Frequency: 10 MHz with internal reference or 
frequency at synchronization input with 
external reference. 

Level: TTL, Royt = 50 Q. 

Synchronization Output 2: 

Frequency (selectable): Bit clock, 2/4/16 
times PCS bit clock, 1/2/4/13 MHz. 

Level: TIL, Ворт = 500. 


А. Interface (Option B7) - 
Receive Channel (traffic/speech): 
Unbalanced: 75 Q/high impedance. 
Balanced: 120 Q/high impedance. 
Time slot (selectable): 16 kbit/s. 
Protocol: E1/T1. 


GENERAL 

Temperature — 

Operating: 0°C to +45°C (to DIN IEC 68-1/2). 
Storage: —40°С to +60°C. 


Mechanical - 

Sine Vibration: DIN IEC 68-2-6, 5 to 55 Hz, 
amplitude 0.15 mm, two cycles. 

Random Vibration: DIN 40046, part 24, 10 to 
300 Hz, 10 m/s2 RMS, 5 min/axis. 

Shock: To MIL-STD-810 D, 400 ms/s2, 
shock spectrum in 6 main axes. 


Electromagnetic Compatibility — 
Corresponds to requirements of European 
EMC directive (89/336/EEC). 


Electrical Safety — VDE 0411, class 1. 


POWER 

Line Voltage - 

100 to 120 VAC, +10%. 

200 to 240 VAC, +10%. 

Line Frequency — 50 to 400 Hz, +5%. 
Power Consumption (without options) — 
Approx. 85 W. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height — 182... 78. 
Width 45 M. 
Depth 363 149. 
Weight kg Ib. 
Without Options 19. NES 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CMD 59 

Digital Radiocommunication Tester. 
Includes: Power Cord, Operating Manual, 
Spare Fuses. 


CMD 59 OPTIONS 

Opt. B1 — OCXO 1.5 x 10-6 Reference Oscillator. 
Opt. B2 – OCXO 1.5 x 10-7 Reference Oscillator. 
Opt. B3 — Reference Frequency Inputs/Outputs. 
Opt. B5 - Real Time Speech Coder/Decoder. 

Opt. B6 - Adapter for Other Options. 

Opt. B7 - A, Interface E1 and Т1 (ver 6); Includes 
64 and 16 kbit Signaling. 

Opt. B8 — In Service Testing (Opt. B6 required). 
Opt. B41 - AF Measurement with Frequency Counter. 
Opt. B43 - Spectrum Analyzer Narrow Band. 

Opt. B61 - IEEE 488 Bus Interface 

(Opt. B6 required). 

Opt. B62 - Memory Card Interface 

(Opt. B6 required). 

Opt. K10 - Ericsson Apis Control Software 
(RBS2000, RBS200). 

Opt. K11 — Nokia Ay; Control Software 

(DE21, DE34, DE45). 


Opt. КІЗ - NMC Apis Control Software 
(S2000, $4000). 
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Opt. К14 - Siemens Apis Control Software 
(BS20, BS60). 
Opt. K30 - Signaling Software for MOC/MTC. 


Opt. K43 — Narrowband Spectrum Analyzer Software. 


Opt. K51 - Ciphering Software. 

Opt. U3 - 11 dBm Second RF Output (9 dBm). 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 


Opt. R3 — Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

Soft Carrying Case — Order CMD-Z40. 

Handset - Order CMD-Z50. 

Memory Card (Opt. B62 required) - Order CMDZ1. 
Transit Case — Order ZZK-014. 

Аы Cable (2 meter) – Order CMD-Z20. 

Apis and RF cables for Ericsson RBS2000 BTS - 
Order CMD-Z21. 


Apis and RF cables for SBS BS20 BTS - 
Order CMD-Z22. 
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Apis and RF cables for Ericsson RBS2000 BTS — 
Order CMD-Z23. 

Аъ and RF cables for Nokia DE21/34 BTS - 
Order CMD-Z24. 

Apis and RF cables for Nokia DE45 BTS - 

Order CMD-Z25. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 


G IB Product(s) complies with IEEE Standard 
ТЕЕЕ-488 1488-2 with SCPI conformance, and with 
Tektronix Standard Codes and Formats. 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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" 
* Features 


CMD57 
* Complete Range of Transmitter and 
Receiver Measurements 


* Large Illuminated LCD Display for Fast 
Reading of Parameters and Measured 
Values 


* Menu-guided User Interface for Quick Tests 
as Well as for In-depth Analysis 


* Softkey Control with Display of AII the 
Important Parameters Enabling Operator to 
Work Error-free 


* Extremely Short Setting and Measuring for 
Both Manual and Remote Control via IEEE 
Bus 


e Apis Control Options Available 
* In-service Testing Option 


Applications 


* (38M 900, DCS 1800, and PCS 1900 Base 


Station Measurements 


* Manufacturing, Installation, and 
Maintenance 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“Ду See Tektronix on the World Wide Web: 
WYW hitp;//www.tek.com 


Product(s) complies with IEEE Standard 
GPIB 488.2. d 


IEEE-488 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


CMD 57 Digital 
Radiocommunication Tester 


The CMD 57 Digital Radiocommunication 
Tester is a compact unit for testing GSM, 
DCS 1800 and PCS 1900 base stations (BTS) 
and BTS modules. It allows measurements 
on base station transmitters and receivers 
without affecting calls in progress. With the 
in-service test option, measurements can be 
made without taking a cell site out of service. 


DETAILED KNOWLEDGE NOT REQUIRED 

The CMD 57 is easy to use and is equally at 
home in production, installation and service 
environments. Ease of use goes beyond the 
front panel. All parameters can be individually 
modified in the configuration menu to allow 
easy adaption to stringent user-specific toler- 
ances. Any parameters that have modified 
with respect ot the default standard specifica- 
tions are clearly shown on the display. 


Additional attenuators, cables, and amplifiers 
are often required for connecting to the BTS. 
The effect of these additions are taken into 
account by the CMD 57 when calculating the 
measurement results. 
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TEST YOUR TRANSMITTER 

The following GSM/DCS/PCS specific mea- 
surements are available for transmitter testing: 
* Mean RF carrier power 


* Power ramping 

* Phase/frequency error 

* Spectrum due to modulation 
* Spectrum due to switching 


Measurements results on the transmitter's 
traffic channel (TCH) are obtained by simply 
switching to the corresponding menu. The 
results are graphically displayed along with 
applicable statistical functions. 


... AND RECEIVERS T00! 

You can also make the required tests on 
receivers. 

* Bit error rate (BER) 


* Adjacent time slot rejection 


PLUS MANY OTHER MEASUREMENTS 

You can also make may other base station 
measurements with the CMD 57 including: 
* Echo test 


* Module tests without signalling or time 
synchronization 

* Alignment using built-in multifunction RF 
generator 


* AF measurements with optional frequency 
counter 
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Characteristics 


TIME BASE ТСХО 
Standard — 
Nominal Frequency: 10 MHz; 
Frequency Drift (0 to 35°C): «1.5 x 106; 
Aging (at 35°C): «0.5 x 10-S/year. 
With Opt. B1 – 
Nominal Frequency: 10 MHz; Frequency drift 
(0 to 50°C): «1 x 1077; 
Aging - <2 x 10-/уваг, «5 x 10-9/day after 
30 days operation. 
Warmup Time (at 25°C): Approximately 
5 minutes. 
Time Base ОСХО (with Opt. B2) - 
Nominal Frequency: 10 MHz. 
Frequency Drift (0°C to 50°C): 
Referenced to 25°C «5 x 1079. 
Instrument turned by 90? (at 25?C) 
«1 x 1058. 
After 2 hr warm-up at 25?C after 24 hr. 
Out-of Service: «5 x 1079. 
Aging: «3.5 X 10-8/year, «5 x 10-10/дау after 
30 days of operation. 
Warmup Time (at 25°C): Approx. 10 minutes. 


DC VOLTMETER 

Measurement Range — 0 to +30 V. 
Resolution — 10 mV. 

Error — <% + resolution. 

DC AMMETER 

Operating Modes — Current averaging with 


GSM-adapted time constant, current peak 
measurement (maximum and minimum). 


Measurement Range — 0 to +10 A. 
Common-mode Rejection — +30 V. 
Resistance - 50 то. 


Resolution for Current Averaging — 

1 mA/10 mA. 

Resolution for Peak Measurement — 10 mA. 
Residual Indication (no current at 

input) — «10 mA (at room temperature). 
Error — <2% + residual indication + resolution. 
AF MEASUREMENT UNIT 

With Opt. B41 - Level, frequency, and distor- 
tion measurement in the range from 50 Hz to 
10 kHz; frequency counter up to 60 MHz. 
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AF Generator — 

Frequency Range: 50 Hz to 10 kHz; 
Frequency Resolution: 0.1 Hz; 
Frequency Error: Same as timebase + half 
of resolution. 

Level Range: 10 uV to 5 У; 
Level Resolution: At voltage «1 mV: 10 uV, 
At voltage 21 mV: «196; 
Level error at voltage =1 mV: «596. 

Distortion: «0.596. 

Maximum Output Current: 20 mA. 

Output Impedance: «5 Q. 


AF Voltmeter — 
Frequency Range: 50 Hz to 10 kHz. 
Measurement Range: 0.1 mV to 30 V. 
Resolution: 

At voltage «10 mV: 100 pV; 

At voltage 210 mV: 1%. 
Error: <5% + resolution. 
Input Impedance: 1 Мо. 


Distortion Meter - 

Frequency Range: 300 Hz to 3 kHz. 
Input Level Range: 100 mV to 30 V. 
Resolution: 0.196 of THD. 

Inherent Distortion: «0.595. 

Error: «596 + inherent distortion. 
Measurement Bandwidth: 10 kHz. 


AF Counter — 

Frequency Range: 20 Hz to 10 kHz. 
Input Level Range: 10 mV to 30 V. 
Resolution: «1 Hz. 

Error: Same as reference + resolution. 
Input Impedance - 1 Мо. 


IF Counter — 

Frequency Range: 10 kHz to 60 MHz. 
Input Level Range: 100 mV, to TTL. 
Resolution: 1 Hz. 

Error: Same as reference + resolution. 
Input Impedance: Approx. 1 MQ paralleled 
by 100 pG. 
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RF GENERATOR 

Frequency Range - GSM band: 890.2 to 
914.8 MHz; DCS 1800 band: 1710.2 to 
1784.8 MHz; PCS 1900 band (with Opt. 
B19): 1850.2 to 1909.8 MHz. 


Frequency Accuracy — Same as timebase. 
Resolution — GSM channel spacing 200 MHz. 
Settling Time — «3 ms for phase error «27. 


Output Level - 

RF IN/OUT/OUTPUT 2: GSM, DCS 1800 
bands: —35 to -120 dBm; PCS 1900 band 
(with Opt. B19): -37 to -120 dBm. 
Resolution: 0.1 dB; 

Level error (RF IN/OUT/OUTPUT 2): <1.5 dB 
(<1 dB at -104 dBm). 


Harmonics (RF IN/OUT) — «—30 dBc. 
Modulation - GMSK, B x T = 0.3. 
Phase Error - «4? rms, «10? peak. 


PEAK POWER METER (RF IN/OUT) 
Frequency Range - 

GSM Band: 800 to 1000 MHz; DCS 1800 
band: 1700 to 1900 MHz; PCS 1900 band 
(with Opt. B19): 1930 to 1990 MHz. 


Measurement Range — 

GSM Band: 0 to 47 dBm; DCS 1800 band: 

0 to 33 dBm (47 dBm with Opt. 14); 

PCS 1900 band (with Opt. B19): 0 to 33 dBm 
(47 dBm with Opt. U6). 

Resolution — 0.1 dB. 

Error - 

GSM Band: «0.5 dB + resolution (P »10 dBm); 
DCS 1800 band: «0.8 dB + resolution 

(P »4 dBm); PCS 1900 band (Option B19): 
<0.8 dB + resolution (P >4 dBm). 


VSWR - <1.3. 
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PHASE AND FREQUENCY 

ERROR MEASUREMENT 

Frequency Range — GSM band: 935.2 to 
959.8 MHz; DCS 1800 band: 1805.2 to 
1879.8 MHz; PCS 1900 band (Option B19): 
1930.2 to 1989.8 MHz. 


Level Range — 

RF IN/OUT: GSM band: 0 to 47 dBm; 

DCS 1800 and PCS 1900 band (Option B19): 
0 to 33 dBm. 

RF IN 2: -60 to 0 dBm. 


Inherent Phase Error - «1.5? rms, «5? peak. 


Frequency Measurement Error — 
<5 Hz + timebase error. 


BURST POWER MEASUREMENT 
Frequency Range — GSM band: 935.2 to 
959.8 MHz; DCS 1800 band: 1805.2 to 
1879.8 MHz; PCS 1900 band (with Opt. 
B19): 1930.2 to 1989.8 MHz. 


Reference Level for Full Dynamic Range — 
RF IN/OUT: GSM band: 10 to 47 dBm; 

DCS 1800 band: 0 to 33 dBm; PCS 1900 
band (Option B19): 0 to 33 dBm. 

RF IN 2: GSM, DCS 1800 bands: —37 to 0 dBm; 
PCS 1900 band (Option B19): —31 to 0 dBm. 


Absolute Measurement Error of Peak 
Power - 

RF IN/OUT: Unsynchronized: Same as peak 
power meter; 

Synchronized to CO carrier: 

GSM band; <1.3 dB; DCS 1800 and 

PCS 1900 band (Option B19): <1.5 dB. 


Inherent Ripple in Active Part of Time 
Slot - «0.1 dB. 


HIGH-DYNAMIC BURST MEASUREMENT 
Relative Error of Individual Test 
Samples - «1.5 dB to 72 dB below peak power. 


Dynamic Range - >72 dB. 


Measurement Limit — 

RF IN/OUT: GSM band: <-36 dBm; DCS 
1800 band: «-48 dBm; PCS 1900 (Option 
B19): «-42 dBm. 

RF IN 2: GSM band: «-83 dBm; DCS 1800 
band: <-85 dBm; PCS 1900 band 

(Option B19): «—79 dBm. 


SPECTRUM MEASUREMENT 
Dynamic Range — 80 dB. 


Uncertainty - <+1.5 dB. 


INPUT/OUTPUT 

Interfaces — 

RS-232C: 9-contact; Centronics: 25-contact; 
IEC/IEEE bus Interface (Option 07): Interface 
to IEC 625-1/IEEE 488, SCPI-compatible 
command set. 


Reference Frequency Inputs/Outputs 

(Opt. B3) - 

Synchronization Input: Frequency (selec- 
table): GSM bit clock (270.8 kHz), 2/4/16 
GSM bit clock, 1 to 13 MHz in 1-MHz steps, 
2.048, 26, 39, 52 MHz; Impedance: Approx. 
100 Q; Level: 0 dBm to TTL. 
Synchronization Output 1: Frequency: 

10 MHz with internal reference or frequency at 
synchronization input with external reference; 
Level: TTL, Rout = 50 ©; 

Synchronization Output 2: Frequency (selec- 
table): GSM bit clock, 2/4/16 GSM bit clock, 
1, 2, 4, or 13 MHz; Level: TTL, Вод = 50 О. 


Ay, Interface (Opt. B7) - 

Receive Channel (traffic/speech): 
Unbalanced: 75 Q/high-impedance; 
Balanced: 120 O/high-impedance. 
Time Slot (selectable): 16 Kbit/s. 
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CMD 57 IN MULTICARRIER MODE (OPTION 
CMD-B8) 

The specifications apply to all cases in which 
interfering carriers (up to 30 dB above useful 
level) are more than 30 GSM channels away. 
If there are interfering signals close to the 
useful carrier, an additional IF filter is 
switched in (multicarrier mode). 


TYPICAL FILTER CHARACTERISTICS 
IN MULTICARRIER MODE 


Offset from Filter 

useful channel (kHz) suppression (dB) 

0 ........U (reference) 

400 220 

600 |. з. 
800 m. MEE 
1000 >48 


for phase and power measurements. 


Phase and Frequency Error 
Measurement - Inherent phase error: 
x2? (rms), «7.5? (peak). 


Measurement of Peak Power/ 
Burst Power — Level error: «1.5 dB. 


GSM-SPECIFIC SPECTRUM MEASUREMENTS 
The dynamic range specified for the basic 
model refers to the sum of all input voltage 
components. The additional GSM carriers 
appear as strong spurious emissions in the 
spectrum measurement and have to be 
taken into account accordingly when 
evaluating the tolerances. 

For additional detail on the Multicarrier 
mode, refer to the CMD57 datasheet. 
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ENVIRONMENTAL 
Rated Temperature Range — 0 to +45°C 
(to DIN IEC 68-2-1/2). 


Storage Temperature Range — -40 to +60°C. 


Electromagnetic Compatibility - Complies 
with requirements of European EMC directive 
(89/336/EEC). 


Mechanical Resistance — 

Sine Vibration: DIN IEC 68-2-6, 5 to 55 Hz, 
amplitude 0.15 mm, two cycles; 

Random Vibration: DIN 40046, part 24, 10 to 
300 Hz, 10 ms/s2 rms, 5 min/axis; 

Shock: To MIL-STD-810D, 400 m/s2, shock 
spectrum in six main axes. 


POWER REQUIREMENTS 

Line Voltage - 100 to 120 V AC «1096; 
200 to 240 V AC «1095. 

Line Frequency - 50 to 400 Hz +5%. 
Power Consumption (without 

options) — Approx. 85 W. 

Electrical Safety — VDE 0411, Class 1. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 19276 
Width „485171 
Дерій SOB 143 
Weight _ kg Ib. 
Without options Approx. 14 30.8 Е 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CMD57 

Digital Radiocommunication Tester. 
Includes: Power Cord, Operating Manual, 
Spare Fuses. 


CMD57 OPTIONS 

Opt. B1 - OCXP 1.5 x 10-6 Reference Oscillator. 
Opt. B2 - OCXO 1.5 x 1077 Reference Oscillator. 
Opt. ВЗ - Reference Frequency Inputs/Outputs. 
Opt. B5 — Real Time Speech Coder/Decoder. 
Opt. B6 — Adapter for Other Options. 


Opt. B7 — А; Interface E1 and Т1 (ver 6); Includes 
64 and 16 kbit Signaling. 


Opt. B8 - In Service Testing (Opt. B6 required). 
Opt. B19 - Support for PCS1900. 

Opt. B41 — AF Measurement with Frequency Counter. 
Opt. ВАЗ - Spectrum Analyzer Narrow Band. 


Opt. B44 - Multitone Audio Analysis 
(Opt. B41 and 8 MHz RAM required). 
Opt. B61 - IEEE 488 Bus Interface 

(Opt. B6 required). 

Opt. B62 - Memory Card Interface 

(Opt. B6 required). 

Opt. K10 — Ericsson Apis Control Software 
(RBS2000, RBS200). 


Opt. K11 - Nokia Apis Control Software 
(DE21, DE34, DE45). 


280 • Соттипісаїіоп в 


Opt. K13 - NMC Aj, Control Software 
(52000, $4000). 

Opt. K14 - Siemens Apis Control Software 
(BS20, BS60). 

Opt. K30 - Signaling Software for MOC/MTC. 


Opt. K43 – Narrowband Spectrum Analyzer Software. 


Opt. K51 - Ciphering Software. 
Opt. U3 - 11 dBm Second RF Output (9 dBm). 


Opt. 05 - 1/0 Demod Outputs and Trigger Input 
(BNC Connectors on Rear Panel). 


Opt. U6 — Extended Attenuation to 47 dB. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

RECOMMENDED ACCESSORIES 

Soft Carrying Case — Order CMD-Z40. 
Handset — Order CMD-Z50. 


Memory Card (Opt. B62 required) — Order CMD-Z1. 


Transit Case — Order ZZK-014. 


Test Sets 


А, Cable (2 meter) - Order CMD-Z20. 

Apis and RF Cables for Ericsson RBS2000 BTS - 
Order CMD-Z21. 

Аһ» and RF Cables for Siemens SBS BS20 BTS - 
Order CMD-Z22. 

Ay, and RF Cables for Ericsson RBS2000 BTS — 
Order CMD-Z23. 

Anis and RF Cables for Nokia DE21/34 BTS - 
Order CMD-Z24. 

А, and RF Cables for Nokia DE45 BTS - 

Order CMD-Z25. 

Note: For addition of options to existing units, 
please consult with your Tektronix representative. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“DD See Tektronix on the World Wide Web: 
МИМИ hitp://www.tek.com 


Product(s) complies with IEEE Standard 


GPIB (455.2. 


ТЕЕЕ-488 


ROHDE&SCHWARZ 

Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 
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Tektronix Understands Your Needs 


Until recently, telecommunications consisted largely of voice traffic traveling over dedicated and 
public lines at rates in megabits per second — satisfactory, but relatively slow compared to 
speeds possible today. Today, a range of technological changes has revolutionized the industry. 
Digital technology and gigabit transmission have expanded your service options — and your 
traffic load. And while telecommunications is an increasingly important strategic asset, most 
professionals in the industry are being asked to provide more service on tighter budgets. 


Tektronix provides advanced test and measurement tools to network operators as well as 
designers and manufacturers of high-speed network transmission equipment. 


If you're a network operator, Tektronix understands your need to reduce maintenance costs 
through lower cost equipment that's so easy to use it will lower your training and overall per- 
sonnel costs, too. At the same time, the increasing amount of business-critical traffic on most 
networks means you need tools to help increase network uptime and integrity. 


If you're a designer, manufacturer or evaluator of telecommunications equipment, Tektronix 
is aware of your need to boost your competitiveness, too. We're ready to help with 
equipment that can shorten your design cycle test times and contribute to efficient 
manufacturing test procedures. 


The Customers We Serve 


With over 40 years of leadership in test and measurement, Tektronix has unmatched expertise 
in telecommunications, video and high-speed networking that uniquely position us to meet 
your new, evolving requirements for test equipment. Our telecommunications products bring 
this expertise together to offer powerful, state-of-the-art technology and features to meet your 
budget and application needs. 


For network operators, we provide innovative physical layer and transmission test equipment 
so you can install metallic, fiber and wireless networks with maximum efficiency, while 
reducing maintenance costs and improving network uptime. Our range of customers include 
local exchange telephone companies, independents and co-ops, interexchange carriers, cel- 
lular service providers, and local- and wide-area network providers. 


If you're an equipment supplier, we can help too. Tektronix offers a line of products to help 
design, manufacture and test equipment for high-speed telecommunications transmission, data 
communications, opto-electronic components and sub-assemblies and microwave transmis- 
sion. As standards proliferate, Tektronix is ready to help with equipment to test compliance with 
the growing range of specifications, including FDDI, SDH/SONET, fiber channel and HPPI. 
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Telecommunications Products 


Products and Technologies 


Tektronix offers a broad range of products 
that are grouped into eight categories: 


* Optical time domain reflectometers 
(OTDRs) and optical fault finders measure 
and display the condition of fiber optic 
cable media. They locate faults over long 
distances and offer distance resolution 
down to the order of centimeters. These 
instruments are used in data communica- 
tions networks, telephony networks, and 
cable television distribution system installa- 
tion and maintenance. 
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* Metallic time domain reflectometers (TDRs) 
measure and display the condition of 
metallic cable media. They locate and char- 
acterize cable breaks and faults quickly and 
accurately. These testers are used in local 
area networks, as well as telephone net- 
works and cable television networks. 


* A handheld digital interface and protocol test 
set for Integrated Services Digital Network 
(ISDN)-compliant equipment is used by 
crafts-level telephony service personnel. The 
small, battery-powered unit is optimized for 
field use and is continually enhanced to 
meet customers' changing needs. 
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* SDH and SONET analyzers, either in a VXI 
configuration or as a standalone portable 
instrument, provide a broadband test plat- 
form that combines bit error rate testing, 
overhead testing and payload analysis. 


* High-performance oscilloscopes acquire, 
display and measure repetitive telecommu- 
nications electrical and optical waveforms. 
They are optimized for eye pattern analysis 
and optical transmitter evaluation. 


Telecommunications Products 


* Opto-electronic products include optical-to- 
electronic converters, optical attenuators, 
optical impulse generators and SDH/SONET 
optical reference receivers. These modular 
products are used with Tektronix high-per- 
formance oscilloscopes for a variety of com- 
plex fiber optic tests and measurements. 


* Bit error rate testers provide digital stimulus 
generation and error response measurements 
up to 12 gigabits. They are used for design 
and evaluation of components and product 
sub-assemblies. 


* Optical spectrum analyzers measure 
wavelength and spectral width of fiber optic 
sources. They are used to assure compliance 
of communications standards in the design of 
high-speed network transmission equipment. 
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Tektronix Support for 
Telecommunications 


In addition to industry-leading products for 
telecommunications, Tektronix offers industry- 
leading support. Application guides and 
complete training support is available from 
the Tektronix worldwide sales and support 
organization. And all products are covered by 
our one- to three-year warranties. Any ques- 
tions? Just contact your local Tektronix repre- 
sentative listed in the back of this catalog; 
inside the U.S. call 1-800-426-2200. 


At Tektronix, we're committed to our 
telecommunications products customers. 
Whether you design, manufacture, install 
or maintain telecommunications equipment, 
we understand your needs and we'll always 
provide the best support tools available. 
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Visual Fault Finder, Optical Sources 


TOP130 * TOP140 * TOP150 * TOP160 * TOP200 


W 
Pa € Features 


TOP130 
* Dual Wavelength (850 nm and 1300 nm) 
* Excellent Long-Term Stability 
• Selectable Output - CW or Modulate 
* Three Modulation Frequencies — 270 Hz, 
1 kHz, 2 kHz 
e >20 Hours Battery Life 
* Universal (SOC) Interface 
* Functions: 
— MOD: Modulated output mode 
— CW: Continuous wave DC output mode 
— FREQ: User selectable frequency 
- 270 Hz, 1 kHz, or 2 kHz 


TOP140/TOP150/TOP160 
* Stabilized Calibrated Output 
* Hermetically Sealed Laser Diode for 
Longevity 
* Selectable Modulation Frequencies 
(270 Hz, 1 kHz, 2 kHz) 
* Universal (UCI) Connector Interface 
* >80 Hours Battery Life (>50 Hours TOP160) 
* Functions: 
— MOD: Modulated output mode 
— CW: Continuous wave DC output mode 
— FREQ: User selectable frequency 270 Hz, 
1 kHz, or 2 kHz 


TOP200 
* Relative dB Mode for Direct Attenuation 
and Insertion Loss Measurements 
* 0.01 dB Resolution 
* Set Reference for Different Wavelengths 
* Save References for Each Wavelength 
* Universal (SOC) Interface 
* »100 Hours Battery Life 
* Functions: 
— dBm: Absolute power 
— dB: Relative power. Also used to 
save/recall reference values 


— Lamhda: Select CAL wavelength. Also 
used to set default/CAL wavelength 


ини c 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


< 


Е ISO 9001 Tektronix measurement products 
—— are manufactured in ISO 
somos mewoswasemm registered facilities. 
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Top Series 


TOP130 Optical LED Source 


The Tektronix TOP130 Optical LED Source is 
a small, rugged LED source designed for use 
in installing, maintaining and researching 
LAN, FDDI and other fiber optic links. 


This multimode instrument provides two 
calibrated outputs — at 850 nm and 1300 nm. 
Providing both CW and modulated outputs, 
the user can set the modulation frequency to 
match the frequency signatures required by 
fiber identifiers and signal tracers 

(270 Hz, 1 kHz, 2 kHz). The TOP130 comes 
with a choice of adapters; two selected 
adapters will be provided. 


TOP140/TOP150/TOP160 
Optical Laser Sources 


The TOP140, TOP150 and TOP160 Optical 
Laser Sources answer the need for small, 
rugged and truly versatile laser sources for 
use in installation, maintenance and testing of 
fiber optic systems. These laser sources cover 
the most used singlemode transmission win- 
dows — 1310 nm and 1550 nm. The TOP140, 
TOP150, and TOP160 provide both CW and 
modulated output modes. In CW mode these 
instruments feature extremely stable output 
power. In the modulated mode the frequency 
may be set to 270 Hz, 1 kHz or 2 kHz. 

All laser sources feature the Universal 
Connector Interface which adapts to all stan- 
dard fiber optic connectors via a complete line 
of simple, screw-on/screw-off UCI adapters. 


TOP200 Optical Power Meter 


The TOP200 handheld optical power meter 
covers the full range of optical fiber applica- 
tions. This instrument is quality engineered 
for field and lab personnel requiring a high 
performance, cost effective, compact and 
rugged optical power meter. 
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The TOP200 uses the Snap-On Connector 
(SOC) interface. Most industry standard fiber 
optic connectors can be accommodated, 
including FC, ST, and SC. 

The extraordinary design combines a state- 
of-the-art signal processor and microcom- 
puter electronics to provide superb perfor- 
mance as well as simple and elegant opera- 
tion with just three controls: ON/OFF, dBm/dB 
and lambda. A reference value can be set and 
also saved for each wavelength. 


Characteristics 


TOP130 


OPTICAL 
* Functions 
— MOD: Modulated output mode 
— CW: Continuous wave DC output mode 
— FREQ: User selectable frequency 
— 270 Hz, 1 kHz, or 2 kHz 


Center Wavelength — 850 nm: 830-870 nm, 
1300 nm: 1270-1330 nm. 


Spectral Width (FWHM) — 850 nm: 
«55 nm;1300 nm: «140 nm. 


Stability (1hour) — «0.05 dB. 


Power Output (into 62.5/125 GI fiber) - 
850 nm: -13 dBm (50 pW). 
1300 nm: -20 dBm (10 pW). 


Power Output Uncertainty — «1.0 dB 
(calibrated launch level into 62.5/125 Gl fiber). 


Connector Interdace — Universal (SOC) 
Interface. Choice of standard adapters. 


POWER 
Source — Two AA batteries. 

Battery Life - >20 hours. 

ENVIRONMENTAL 

Temperature - Operating: -15°C to +55°C, 
0 to 95% RH (non-condensing). 

Storage: –35°С to +70°C, 0 to 95% RH 
(non-condensing). 

PHYSICAL CHARACTERISTICS 
Dimensions 


Visual Fault Finder, Optical Sources 


TOP130 * TOP140 * TOP150 * TOP160 * TOP200 


TOP140, TOP150 AND TOP160 
OPTICAL 

Center Wavelength — TOP140: 1310 nm 
(1280-1340 nm). 

TOP150: 1550 nm (1520-1570 nm). 
TOP160: 1310/1550 nm (1280 to 1340 nm 
and 1520 to 1580 nm). 

Spectral Width RMS - 5nm. 

Stability - 1 hour maximum deviation: 
+0.05 dB. 

24 hours maximum deviation: «0.15 dB. 
Power Output*!*? (into SM -28/9 рт 
core) - ТОР140, TOP150, TOP160: —7 dBm 
(200 uW). 

Power Output Uncertainty"? – «0.5 dB (cali- 
brated launch level into SM-28/9 um core fiber). 
Connector Interface - Universal (SOC) 
Interface. Choice of standard adapters. 
POWER 

Source — Two AA alkaline batteries. 

Battery Life — TOP 140/150: >80 hours. 
TOP 160: >50 hours. 

ENVIRONMENTAL 


Temperature - Operating: -15°C to +55°C, 
0-95% RH (non-condensing). 
Storage:-35°C to +70°C, 0-95% RH 
(non-condensing). 


PHYSICAL CHARACTERISTICS 
Dimensions mm in. 


*1 Within specified ambient temperature of +20°C 
to +25°С. 


*2 Specified with properly terminated FC-PC, ST, 
SC, DIN, HMS-10/HP (2.5 mm) connectors. 
Uncertainty for other connectors may be higher. 


*3 In modulated mode, power is 3 dB lower. 


TOP200 


OPTICAL 

Sensor Type - InGaAs (1 mm). 

Power Range - +3 to -60 dBm. 

Cal Wavelengths — 850, 1300, and 1550 nm. 
Absolute Accuracy - «0.25 dB at calibration 
conditions. 

Display — Custom triplexed liquid crystal display 
with 4-digit data field (0.01 dB resolution) and 
simultaneous display of cal wavelength. 

Display incorporates the following distinct 
annunciators: 850, 1300, 1550, dB, dBm, 

B (Low Bat), and C (CAL). 


Calibration Data — Data stored in 
non-volatile memory. 


Connector Interface — Universal (SOC) 
Interface. 


POWER 

Source - Two AA alkaline batteries. 
Battery Life - >100 hours. 
ENVIRONMENTAL 


Temperature — Operating: -15°C to +55°C, 
0-95% RH (non-condensing). 

Storage: -35°C to +70°С, 0-95% RH 
(non-condensing). 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Width 2 28 _ 
Height — 142 5.6 
Depth - 36 14 
Weight g 07 
Net 250 8.9 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TOP130 

Led Optical Source (850/1300 NM). 
TOP200 

Optical Power Meter (850/1300/1550 NM). 
TOP140 

Laser Optical Source (1310 NM). 

TOP150 

Laser Optical Source (1550 NM). 

TOP160 

Laser Optical Source (1310/1550 NM). 


ALL INCLUDE: User manual (070-9392-01); 
Protective Rubber Jacket with Stand (348-1480- 
00); Two UCI Adapters (user selected from the fol- 
lowing Optional Adapters list). 

CONNECTORS FOR TOP130 

OPT. 30 - Biconic. Order 119-5168-00. 

OPT. 31 - FC. Order 119-5146-00. 

OPT. 32 - 04. 119-5167-00. 

OPT. 33 - SMA 905/906. Order 119-5169-00. 


OPT. 34 - ST. Order 119-5144-00. 

OPT. 35 - DIN. Order 119-5166-00. 

OPT. 36 - Diamond 3.5. Order 119-5172-00. 
ОРТ. 37*! - Diamond 2.5. Order 119-5171-00. 
OPT. 38 - SC. Order 119-5145-00. 

OPT. 39 - SMA 25. Order 119-5170-00. 
CONNECTORS FOR TOP140/150/160 

OPT. 30*1 - Biconic. Order 119-4515-00. 

ОРТ. 31 - FC. Order 119-4516-00. 

ОРТ. 32*1 – D4. 119-4514-00. 

ОРТ. 33 - SMA 905/906. Order 119-4557-00. 
OPT. 34 - ST. Order 119-4513-00. 

OPT. 35 — DIN. Order 119-4546-00. 

OPT. 36 - Diamond 3.5. Order 119-4558-00. 
ОРТ. 37*1 - Diamond 2.5. Order 119-4556-00. 
OPT. 38 - SC. Order 119-4518-00. 

OPT. 39 - SMA 2.5. Order 119-4517-00. 


Telecommunic 


———M 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


me, See Tektronix on the World Wide Web: 
МАМИ hitp://www.tek.com 
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Visual Fault Finder, Optical Sources 
TOP200 * TOP220 * TOP300 * TOP400 


Tw 
laf Features 


TOP220 
* Measures Outputs as High as «27 dBm. 


* 980 to 1550 nm; Three Calibrated 
Wavelengths 


* »100 Hours Battery Life 
* Universal (SOC) Interface 
* Auto shutoff 


* Functions: 
— dBm: Absolute power 
— dB: Relative power. Also used to 
save/recall reference values. 
— Lambda: Select CAL wavelength. Also 
used to set default/power up wavelength. 
— CAL: Calibrate unit. 


TOP300 

* High Brightness 

* Universal (UCI) Connector Interface 
* Fiber Tracing 

* Fault Location to Millimeter Accuracy 
* Long Battery Life 


* Solid State Substitute for HeNe Laser 
— CW: Blinking light for fiber 
- MOD: Continuous light for fiber ID, 
one-second cycle for modulation. 


TOP400 
e Ideal for Testing System Headroom 


* Passive Device — No Power Required 
* Adjustable Attenuation 

* Universal (UCI) Connector Interface 
* Less than 2 dB Insertion Loss 


—————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Га See Tektronix on the World Wide Web: 
МИМИ hitp://www.tek.com 
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Тор Ѕегіеѕ 


TOP220 High-Performance 


Optical Power Meter 

The Tektronix TOP220 is a handheld, 
high-performance optical power meter. It can 
measure optical signals as high as +27 dBm. It 
also can make measurements on the low end 
down to —30 dBm. This instrument is quality 
engineered for field and lab applications 
requireing a high performance, cost effective, 
compact, and rugged optical power meter. 


The TOP220 uses the Snap-On Connector 
(SOC) interface. Most industry strandard 
fiber-optic connectors can be accommodat- 
ed, including FC, ST, and SC. 


TOP300 Visual Fault Finder 
The TOP300 Visual Fault Finder is specifically 
designed for field personnel who need an effi- 
cient and economical tool to visually check 
continuity and integrity of fiber installations, 
during and after installation. Unlike many other 
visual fault finders, the high-efficiency laser 
diode operates at short wavelengths which 
makes the emitted light particularly visible. 


Difficult-to-locate fiber breaks are easily 
detected when using the TOP300 visual fault 
finder. Whenever the fiber is interrupted, the 
light escapes the fiber and becomes visible 
to the operator. Precise pinpointing of prob- 
lems is immediate and intuitive to the user. 
The optical connection is via the precision 
Universal Connector Interface (UCI) which 
offers superior repeatability, longevity, and 
ease of maintenance. 
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TOP400 Optical Attenuator 

The Tektronix TOP400 is a handheld optical 
attenuator. Its superior design allows it to 
have less than 2 dB of insertion loss. The 
TOP400, when used with an optical power 
meter and source, allows the user to manual- 
ly dial in attenuationto determine system 
headroom. It’s a passive device and does not 
require any batteries or power for operation. 


The TOP400 uses a proprietary scheme for 
the attenuating mechanism. The small size 
and large dial indicator make this instrument 
an indispensable tool for fiber optic line com- 
missioning, bit error rate (BER) measure- 
ments, system margin analysis, and receiver 
sensitivity testing. All optical connections are 
via the percision Universal Connector 
Interface (UCI) which offers low insertion 
loss, low return loss, and excellent stability. 


Characteristics 

TOP220 

OPTICAL 

Sensor Type - InGaAs (2 mm). 

Power Range — +27 to -30 dBm. 

Cal Wavelengths — 980, 1310, and 1550 nm. 
Absolute Accuracy — «0.25 dB at calibration 
conditions. 

Display — Custom triplexed liquid crystal dis- 
play with 4-digit data field (0.01 dB resolution) 
and simultaneous display of cal wavelength. 
Calibration Data — Data stored in non- 
volatile memory. 

Connector Interface — Universal (SOC) 
Interface. 

POWER 

Source — Two AA alkaline batteries. 

Battery Life — >100 hours. 
ENVIRONMENTAL 

Temperature — Operating: -15°C to +50°C, 
0-95% RH (non-condensing). 

Storage: —35?C to +70°C, 0-95% RH 
(non-condensing). 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Width _ 7? 28 
Height ug 56 
Depth 36. 14 
Weight g 07 
Net 250 8.9 
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TOP200 • TOP220 • TOP300 * TOP400 


TOP300 
OPTICAL 


Center Wavelength — 635 nm (615-660 nm). 


Spectral Width (FWHM) - «1.2 nm RMS. 


Stability - 1 hour maximum deviation: 
+0.15 dB. 
10 hours maximum deviation +0.25 dB. 


Power Output (into SMF —28 fiber) — — 5 dB. 


Connector Interface - Universal (UCI) 
Connector Interface, UCI Adapters. 
POWER 

Source — Two AA alkaline batteries. 
Battery Life – >20 hours. 
ENVIRONMENTAL 

Temperature — Operating: –15°С to +40°C, 
0-95% RH (non-condensing). 

Storage: -35°C to +70°C, 0-95% RH 
(non-condensing). 


PHYSICAL CHARACTERISTICS 


Dimensions mm 
Width _ I2 28 
Height — |. 142 5.6 
ОО < parenie 14 
Weight g 02 
Net 230 8.1 


TOP400 


OPTICAL 

Inserion Loss — «2 dB (1.25 dB typical). 
Attenuation Range — 0 to 35 dB. 

Return Loss — <-40 dB (with FC, ST, SC, and 
DIN connectors). 

Connector Interface — Universal Connector 
Interface (UCI) . 

ENVIRONMENTAL 

Temperature — Operating: -15°C to +60°C, 
0-95% RH (non-condensing). 

Storage: -35°C to +70°C, 0-95% RH 
(non-condensing). 


PHYSICAL CHARACTERISTICS 


Dimensions м 
Width h таканы: 28. 
Height . 10258. 
т ЛИ; А 14 
пар, = DA 
Net 230 8.1 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TOP220 

High Performance Optical Power Meter. 
TOP300 

Visual Fault Finder (635 NM). 

TOP400 

Optical Attenuator. 


ALL INCLUDE: User manual (070-9392-01); 
Protective Rubber Jacket with Stand (348-1480- 
00); Two UCI Adapters (user selected from the fol- 
lowing Optional Adapters list). 

CONNECTORS FOR TOP130 

OPT. 30 — Biconic. Order 119-5168-00. 

OPT. 31 - FC. Order 119-5146-00. 

OPT. 32 - 04. 119-5167-00. 

OPT. 33 — SMA 905/906. Order 119-5169-00. 
OPT. 34 - ST. Order 119-5144-00. 

OPT. 35 - DIN. Order 119-5166-00. 

OPT. 36 - Diamond 3.5. Order 119-5172-00. 
OPT. 37*! - Diamond 2.5. Order 119-5171-00. 
OPT. 38 - SC. Order 119-5145-00. 

OPT. 39 - SMA 25. Order 119-5170-00. 


CONNECTORS FOR TOP140/150/160 
ОРТ. 30*! - Biconic. Order 119-4515-00. 


OPT. 31 - FC. Order 119-4516-00. 

OPT. 32*! — D4. 119-4514-00. 

OPT. 33 - SMA 905/906. Order 119-4557-00. 
OPT. 34 - ST. Order 119-4513-00. 

OPT. 35 — DIN. Order 119-4546-00. 

OPT. 36 - Diamond 3.5. Order 119-4558-00. 
ОРТ. 37*1 - Diamond 2.5. Order 119-4556-00. 
OPT. 38 - SC. Order 119-4518-00. 

OPT. 39 - SMA 2.5. Order 119-4517-00. 
CONNECTORS FOR TOP200/220 

OPT. 30 - Biconic. Order 119-5168-00. 

ОРТ. 31 - FC. Order 119-5146-00. 

OPT. 32 - D4. 119-5167-00. 

OPT. 33 - SMA 905/906. Order 5169-00. 
OPT. 34 - ST. Order 119-5144-00. 

OPT. 35 — DIN. Order 119-5166-00. 

OPT. 36 - Diamond 3.5. Order 119-5172-00. 
OPT. 37 - Diamond 2.5. Order 119-5171-00. 
OPT. 38 - SC. Order 119-5145-00. 

OPT. 39 - SMA 2.5. Order 119-5170-00. 
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CONNECTORS FOR TOP300/400 
ОРТ. 30*! - Biconic. Order 119-4515-00. 


OPT. 31 - FC. Order 119-4516-00. 

ОРТ. 32*! - D4. 119-4514-00. 

OPT. 33 - SMA 905/906. Order 119-4557-00. 
OPT. 34 - ST. Order 119-4513-00. 

ОРТ. 35 — DIN. Order 119-4546-00. 

OPT. 36 - Diamond 3.5. Order 119-4558-00. 
OPT. 37*! — Diamond 2.5. Order 119-4556-00. 
OPT. 38 - SC. Order 119-4518-00. 

OPT. 39 — SMA 2.5. Order 119-4517-00. 


*1 Optional at additional cost. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
hitp://www.tek.com 


СЄ 


Products*287 


Optical Time Domain Reflectometer 


TFP2A FiberMaster? 


" 
laf Features 


FiberMaster 

* High-speed Processing 

* User-friendly 

* High-resolution Color Display System 

* Custom Configurable Design 

* Dual Optical Plug-in Capacity Mainframe 


* High-resolution and Long-range 
Performance 


* Expandable Overview/Window Design 
* Dual Trace Display Capability 

* Automatic or Manual Mark Events 

* Event Tables 

* Pop-up Menus 

* Automatic/Manual Masking 


* Cleanable/Interchangeable Optical 
Connector Adapter 


* High-resolution Internal Printer (Optional) 
* Link and Event Return Loss Capability 

* MS-DOS File Compatible 

* Floppy Disk Drive 

* Internal RAM (Optional) 

* AT Compatible Keyboard Interface 

e GPIB and RS-232C Interfaces 

* PC Trace Analysis Software, FMTAP 

* Remote Operation 

* Language Options 


———————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


GAY See Tektronix on the World Wide Web: 
МИМИ hitp://www.tek.com 
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FiberMaster 


FiberMaster OTDR 


The TFP2A FiberMaster sets a high level of 
performance and flexibility, providing faster, 
easier, more efficient solutions to fiber optic 
network testing requirements. 


FiberMaster OTDR accommodates two dual- 
wavelength optical plug-in modules at the 
same time. Fully utilized, this feature gives 
you dual-wavelength multimode and dual- 
wavelength singlemode optical cable testing at 
the touch of a button. This allows testing of 
virtually any communications network, Telco, 
CATV or LAN without switching modules. 


FiberMaster is driven by a high-speed 32-Bit 
processor that delivers clear, concise, accu- 
rate waveforms in a fraction of the averaging 
time taken by other OTDR systems which are 
based on traditional PC technology. 


Products 


Characteristics 

CRT DISPLAY 

Size - 16.5 cm (6.5 in.) diagonal. 
Resolution — 640 x 480 pixels. 

Type (color) - CRT with Liquid Crystal 
Color Shutter. 

Cursors — Selectable, dual independent. 
Module Capacity - Maximum 2 plug-ins 
providing 4 wavelengths. 


HARDCOPY OUTPUT 

Internal Printer — High-speed/resolution dot 
matrix, thermal. 

Resolution — 150 dots/in. vertical and 
horizontal (1.1 ratio to CRT Display). 

Print Dimensions — 10.2 cm x 12.7 cm 

(4 in. x 5 in.). 

GPIB to External - HPGL Plotter and HP 
ThinkJet. 


RS -232С to External - HPGL Plotter, HP 
ThinkJet, Epson, Postscript. 


Optical Time Domain Reflectometer 


TFP2A FiberMaster® 


Defaults — Factory and User Selectable. 
Mass Storage - MS-DOS Compatible. 
Internal Floppy Disk Drive — Size: 8.9 cm 
(3.5 in.); 1.44 MB or 720 KB. 

Internal RAM (Optional)- Capacity: 1 MB, 
non-volatile. 

Keyboard Interface — AT compatible, 
6-Pin modular. 


DISPLAY RANGE 

Vertical System - Vertical Display Range 
(one way): 1.0 dB to 100 dB. Loss Readout 
Resolution Range: 0.001 dB to 0.01 dB. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


FiberMaster WITH COLOR DISPLAY 

Order TFP2A. 

Includes: Operator's Manual (070-9189-02); 

Soft Carrying Case (016-1037-01); Front Panel 
Cover (200-3566-00); Power Cord (161-0104-00); 
31/2 inch Floppy Disk Drive. 


OPTICS PLUG-IN OPTIONS - MULTIMODE 
OPT. 01 - 850 nm MM. 

OPT. 03 - 850/1300 nm MM. 

OPTICS PLUG-IN OPTIONS — SINGLEMODE 
OPT. 04 - 1310 nm SM. High Resolution. 
OPT. 05 - 1550 nm SM. High Resolution. 
OPT. 06 - 1310/1550 nm SM. High Resolution. 
OPT. 08 - 1310/1550 nm SM Long Range. 
OPT. 09 - 1550 nm SM Long Range. 

OPT. 10 – 1310 nm SM. General Purpose. 
OPT. 11 - 1310/1550 nm SM. General Purpose. 
For Options 01-11 select one connector per option 
at no charge. 

CONNECTOR OPTIONS- MULTIMODE 

OPT. 20 - Biconic (119-4515-00). 

ОРТ. 21 - FCPC (119-4516-00). 

OPT. 22 - D4PC (119-4514-00). 

OPT. 23 - SMA906 (119-4557-00). 

OPT. 24 - STPC (119-4513-00). 

OPT. 25 — DIN 47256 (119-4546-00). 

OPT. 26 - Diamond 3.5 (119-4558-00). 
ОРТ. 27 - Diamond 2.5 (119-4556-00). 
OPT. 28 - SCPC (119-4518-00). 

OPT. 29 - SMA 2.5 (119-4517-00). 
CONNECTOR OPTIONS — SINGLEMODE 
OPT. 30 - Biconic (119-4515-00). 

OPT. 31 - FCPC (119-4516-00). 

ОРТ. 32 - D4PC (119-4514-00) 

OPT. 33 - SMA 905/906 (119-4557-00). 
OPT. 34 - STPC (119-4513-00). 

OPT. 35 - DIN 47256 (119-4546-00). 


Horizontal System - Distance Display Range: 


1 m to 320 km. Distance Measurement 


Cursor Resolution 850 nm MM: 5 cm normal 


density; 1 cm high density.1300 nm MM, 
1310 nm SM, 1550 nm SM: 20 cm normal 
density, 10 cm high density. 

Index of Refraction Range — 1.4000 to 
1.6000. 

Distance Measurement Accuracy — 
0.00196, + min. cursor resolution, 

+ uncertainty in fiber cal. factor. 

Number of DataPoints Collected 

рег Waveform —16 К max. (Normal), 32 К 
max. (High Density). 


OPT. 36 - Diamond 3.5 (119-4558-00). 
OPT. 37 - Diamond 2.5 (119-4556-00). 
OPT. 38 - SCPC (119-4518-00). 

OPT. 39 — SMA 2.5 (119-4517-00). 
OPT. 41 - FCAPC (119-5115-00). 

OPT. 42 - SCAPC (119-5116-00). 
OFF-WAVELENGTH MODULES 

OPT. WT - FS1315-1245/1650 nm. 
ОРТ. WU - FS1500/1650 nm. 

OPT. WV — FS1500/1625 nm. 
INTERNATIONAL POWER PLUG OPTIONS 
OPT. A1 — Universal Euro 220 V, 50 Hz. 
OPT. A2 - United Kingdom 240 V, 50 Hz. 
OPT. АЗ - Australian 240 V, 50 Hz. 
OPT. A4 - North American 240 V,60 Hz 
OPT. A5 — Switzerland 220 V, 50 Hz. 
FACTORY INSTALLED OPTIONS 

OPT. 14 - Internal RAM, 1 MB. 


OPT. 1S - Trace Analysis Package PC Software- 
FMTAP. 


OPT. 16 - Internal High Speed Thermal Printer. 
OPT. 17 - DC Power Input (10-16 V DC). 


OPT. 19 - AT Compatible Keyboard. 
Order 118-7637-00 and 174-2356-00. 


OPT. 1R - Rackmount Kits (fits 19 in. racks). 


OPT. 1T - Hard Shell Transit Case Order 016-1036-00. 


OPTICS MODULES/CONNECTOR 

When ordering Optics Modules for previously 
purchased mainframes, use the following numbers 
plus connector option. 


FG1300 - 1310 nm Singlemode. General Purpose. 


FG1315 - 1310/1550 nm Singlemode. 
General Purpose. 


FM8500 - 850 nm Multimode, 62.5 um. 

FM8513 - 850/1300 nm Multimode, 62.5 шт. 
FM1300 - 1300 nm Multimode, 62.5 ит. 
FS1500 — 1550 nm Singlemode. High Resolution. 
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PHYSICAL CHARACTERISTICS 


Dimensions! — | cm — — — in. —. 
length — — — 607 23.9 | 
Width — —— 45.2 O ПВ 
Не 198 6| 16 
Weight *2 kg Ib. 
Net 15.0 33.0 


*2 Includes mainframe optics module, internal 
printer, disk drive. 

Power Requirements — AC Operation: 
90-130 V AC, 47-440 Hz, 180-253 V AC, 
47-13 Hz. Optional 10-16 V DC. 


Laser Product Safety Classification — Class |. 


Е51315 - 1310/1550 nm Singlemode. 
High Resolution 


FL1315 — 1310/1550 nm SM Long Range. 
FL1500 — 1550 nm SM Long Range. 
Out-of-band wavelength modules available. 
Call for information. 

MEASUREMENT SERVICE OPTIONS 

OPT. C3 - Three years of Calibration Services. 
OPT. C5 - Five years of Calibration Services. 
OPT. D3 - Test Data (requires Opt. C3). 

OPT. D5 - Test Data (requires Opt. C5). 

OPT. R3 - Repair warranty extended to cover 
three years. 

OPT. R5 - Repair warranty extended to cover 
five years. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


СЄ 


=>. Tektronix measurement products 
= 
- І50 9001 are manufactured in ISO 
ковлоптє лона стона registered facilities. 


Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 
IEEE-488 
Codes and Formats. 


Products*289 


Trace Analysis Software, 


FMTAP™ 


Шш 
Pa € Features 


FMTAP 
* Windows" 3.1 and Windows '95 Compatible 
* Bi-directional Event Averaging 


* Batch File Comparison Against a Template 
Allows Faster Analysis of OTDR Data 

* Batch File Printing and Data Export 
Functions Provides Easy Documentation 
of OTDR Data 

* Extensive HELP Menus (feature HELP and 
application HELP) Make FMTAP Software 
Easy to Learn 


* Easy to Install and Use 


FMTAP n 


FMTAP Version 3.1 OTDR trace analysis 
software allows you to access, analyze, and 
document OTDR test data from a PC 
Windows platform. You can easily analyze 
and document the quality of fiber links in 
your network using FMTAP software and 
your saved OTDR data files from Tektronix 
mainframe and mini-OTDRs including the 
TFP2, TFP2A, TFS3030, and TFS3031. 


FMTAP VERSION 3.1 SOFTWARE CAN PER- 
FORM THE FOLLOWING FUNCTIONS ON OTDR 
DATAFILES ON A PC WINDOWS PLATFORM: 

* View a saved OTDR trace datafile 


* View the trace event table and event notes 


* View the acquisition parameters of the 
datafile 


* View the filename and file notes of the 
datafile 


* Edit filename, file notes, and event notes 


* Measure splice loss, link loss, reflectance, 
link return loss, and fiber slope 


* Adjust refractive index, backscatter factor, 
event threshold, and distance units 


————M— MÀ Á— MM ÀÀÓÀÀÁÀ—À— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 


1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
“у See Tektronix on the World Wide Web: 
МММ hitp://www.tek.com 
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V3.1 


FMTAP software display showing analysis of a typical OTDR measurement. 


* Zoom in/out on any section of the trace 

* Manually mark events 

* Automatically mark events 

* View two OTDR traces simultaneously 

* Perform bidirectional measurements on 
OTDR traces 

* Read .cff, .wfm, and .sor OTDR datafile 
formats 

e Write .cff, міт, and .sor OTDR datafile 
formats 

* Extensive HELP menus (features and 
applications) 


IN ADDITION, FMTAP SOFTWARE PROVIDES 

THE FOLLOWING DOCUMENTATION FUNCTIONS: 

* Batch file printing of trace and table data 

* Batch file comparison against a 
user-defined template 

* Export OTDR data to other Windows 
software (word processing, desktop 
publishing, spreadsheets) 


Trace Analysis Software, V3.1 


FMTAP™ 


Characteristics 


SYSTEM REQUIREMENTS: 


Processor — 80486 or higher-based PC, 
math coprocessor recommended. 


Operating System -- Windows 3.1 or 
Windows 95 (Windows 95 recommended). 40| 51.181 km 


Base Memory — 640 К RAM minimum. 


Extended or Expanded Memory - 4 MB min- 
imum required. 


Graphics Adapter and Monitor — Windows- 
compatible color display. 


Hard Drive — Minimum 5 MB available space. 


Floppy Disk Drive — 3.5 inch, 1.44 MB IBM- 
compatible. 


RS-232 Serial Port (optional) — For transfer- 
ring stored tests from the TFS3030 to the 
PC. Not required to run FMTAP software. 


= == = і з “Rett. Index: [1.4989 Event The: [0-00 ав RelüTh: [40048 End The: Тав — — 
зн or three-button Windows p CMM. ITEM ЕСО sowie ЕСИ 
compatible mouse. deam see ns Naveen Geass [ж Dat Aca: [тля — 
Fiber Notes: |Test fiber 4: South to North Info: [MORE ) 
FMTAP 3.1 


FMTAP Version 3.1 screen showing data trace, expansion window, and fiber parameters. 


24.380 km 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


FMTAP OTDR FMTAP 
TRACE ANALYSIS SOFTWARE VERSION 3.0 FMTAP Software only. FMTAP may also be ordered токуш” fona] попав acm telle fr 
INCLUDES: DISK PACK as Opt. 1S to TFS3031 or ТРР2А. Е the back of this catalog or outside the U.S. call: 
(FIVE 3.5 INCH FLOPPY DISKS). FMTAP-SL FMTAP-Software Site License. 1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
User manual — (070-9844-00) 

i - 3 А СТУ See Tektronix on the World Wide Web: 
Quick Reference Card — (063-2750-00). WWW Мр. луны лийн 


Utilities Disk Pack — (119-5433-00). 


фир ы ы 
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Mini Optical Time Domain Reflectometer 


TFS3031 TekRanger?2 


ж 
La € Features 


TFS3031 TekRanger 2 
e Improved! IntelliTrace" — One-button 
Automatic Fiber Analysis 


* New! Singlemode Distance and Loss 
Measurements Traceable to NIST 


* Large, Backlit, High-resolution Display 

* "Real Time" Testing 

* Easy-to-change Wavelengths 

* 5 Meter Singlemode Event Dead Zone 

* 3.5 Meter Multimode Event Dead Zone 

* 0.02 dB Loss Threshold 

* Singlemode Dynamic Range 35 dB (Opt.10) 
* Multimode Dynamic Range 31 dB 


* 15 to 60 dB Selectable Reflectance 
Threshold 


* Shock, Water, and Dust Resistant 
* Echo Detection 


• Compatible with FiberMaster®, FMTAP™, 
PC Spreadsheets 


* Internal Memory for 100 Waveforms 

* Software Upgradeable in the Field 

* 4 Hour Battery Charge Time 

* RS-232, Parallel and Keyboard Ports 

* 3.5 Inch Internal Floppy-disk Drive 
(Optional) 

* Mini-keyboard (optional) 

* Multimode/Singlemode in One Unit 
(Optional) 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I ew See Tektronix on the World Wide Web: 
NM 


hitp://www.tek.com 
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TFS3031 TekRanger 2 


Tektronix Communications Test Business 
Unit provides a broad range of products in 
cable tests, transmission tests, and RF and 
wireless applications. 


If your job is to install or maintain optical fiber, 
the TFS3031 TekRanger 2 with IntelliTrace 
Automated Fiber Analysis System is a rugged, 
easy-to-use, mini-optical time domain reflec- 
tometer (OTDR) that's built for you. It's 
designed to stand the rigors of field work, while 
providing precise measurements on single- 
mode or multimode optical fiber systems. 


THE IntelliTrace ADVANTAGE 

IntelliTrace technology automatically adjusts 
and optimizes acquisition parameters so you 
don't have to. Just press the Start/Stop button 
and it will provide you with the best possible 
resolution, while maximizing dynamic range to 
give you the most accurate measurements 
available in a mini-OTDR today. Unlike our 
competitors, one IntelliTrace acquisition pro- 
vides consistent, repeatable, and accurate 
results. The location, reflectance, and loss of 
every splice appears quickly and clearly on the 
large, high contrast display. 


The TFS3031 is the only mini-OTDR that can 
locate a splice 10 meters away while also 
finding an end at 175 km away (on singlemode 
fiber) with the push of a single button. No need 
for multiple acquisitions to get a complete pic- 
ture of your fiber, either with a displayed trace 
or event table. You get greater productivity. 


TRACEABLE MEASUREMENTS 

IntelliTrace technology has been improved. We 
can now offer traceability on singlemode dis- 
tance and loss measurement. This means that 
we include both the hardware and the soft- 
ware in our accuracy specifications. What this 
means to you is that you can count on 
TekRanger 2 to provide the most reliable and 
/repeatable measurements of any OTDR in the 
world. No other OTDR vendor can claim that! 
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SUPERIOR PERFORMANCE 

TekRanger 2 sets a new industry standard for 
the combination of dynamic range and dead 
zone performance in a mini-OTDR. We've made 
it easier to resolve faults that are close together 
and we've given TekRanger 2 enough horse- 
power to locate a fiber end at over 175 km. 


DATA STORAGE 

Test results can be stored in the TekRanger 2's 
ample internal memory or collected on the 
optional floppy disk drive. Our new Windows" 
based FMTAP software package gives you vir- 
tually unlimited flexibility when analyzing your 
optical fibers. The data can also be used in the 
Tektronix FiberMaster OTDR. 


SYSTEM SOFTWARE UPDATES 

TekRanger 2's disk drive and/or RS-232 port 
also permits updating of the unit's firmware 
in the field, so you can keep up with the 
latest technology. 


Characteristics 


OPTICAL*'! 

850 nm MM optical output: 850 + 30 nm. 
1300 nm MM optical output: 1300 « 30 nm. 
1310 nm SM optical output: 1310 + 20 nm. 
1550 mm SM optical output: 1550 + 20 nm. 
Loss threshold: 0.02 dB minimum. 

Loss resolution: 0.001 dB. 


DYNAMIC AND MEASUREMENT RANGE"! — 


Dynamic Measurement 

Range Range 
850 пт (Opt. 01) — : 31dB /— 2598 _ 
850/1300 пт 31/28 dB 25/22 dB 
(00 ааонорнавн обаа 
1310 пт (Opt. 04) — 30dB | 24 — 
1310/1550 пт 30/28 dB 24/22 dB 
(Opt. 06) — з ідавіом 
1310/1550 пт 35/35 dB 28/28 dB 
(Opt. 10) 


* Typical performance @ 25°C | 
Readout Resolution — 25 cm minimum. 
OTDR Distance Range Settings — 
Singlemode: 1 to 240 km. 

Multimode: 1 to 40 km. 


Distance Resolution (IntelliTrace) - 
25 cm to 40 m. 


Measurement Time IntelliTrace 
Technology - Less than 3 minutes 

(20 dB accumulated loss). 

Field Usage — Shock, water and dust resis- 
tant. Tested to Bellcore Mini-OTDR GR-196 
CORE Environmental Specifications 

(i.e., 30-inch drop, shock, etc.). 


Mini Optical Time Domain Reflectometer 


TFS3031 TekRanger?2 


Readout Resolution — 25 cm minimum. 
Distance Measurements — Meters, Feet, Miles. 
OTDF Distance Range Settings : 
Singlemode - 1 to 240 km. 

Multimode - 1 to 40 km. 

System Measurement Ассигасу"?: 
Distance - «4 m. 

Loss — «0.01 dB. 


Distance Resolution (IntelliTrace 
Technology) - 25 cm to 40 m 


Distance Ассигасу*3: 

Singlemode - «1.25 m + 105 x Distance 
Multimode — «0.25 m + 10-5 x Distance 
Linearity - 0.002 dB/dB 


?Verified on NIST traceable calibration system. 
3Excludes uncertainty caused by fiber IR. 


ENVIRONMENTAL 
(Without internal disk drive) 


Operation Temperature Range — 
-10°C to +40°C. 


Storage Temperature - -20°С to +60°C. 


Relative Humidity — 5% to 95% 
(non-condensing). 


PHYSICAL CHARACTERISTICS 


Dimensions cm in. 
Width о 222.115. 
Height — 54 s" A5, 
Depth — __ 24.1 | ...9.5 
Weight kg Ib. 
Net 4.2 9.2 
DEAD ZONE (OPTIONS 01, 03, 04, 06, 10) - 
Event Loss 
Measurement 
Singlemode sm 15m 
Multimode 35m 8m 


Display — High resolution 640 x 480; 7.2 inch, 
high contrast; Operator switchable backlight. 


Selectable Pulse Widths — (dependent on 
option) 

Multimode: 850 nm: 1 m, 5 m, 10 m.1300 
nm: 1 m, 5 m, 10 m, 20 m, 50 m, 100 m. 


Singlemode: 1 m, 5 m, 10 m, 20 m, 50 m, 
100 m, 200 m, 500 m, 1000 m, 2000 m, 
3200 m (w/Opt. 10 only). 

Memory Capacity — 100 traces in internal 
memory (typical). 3.5 in. floppy disk drive 
(optional). 

Output Ports — RS-232 Serial; Centronix par- 
allel printer, mini-DIN (keyboard). 

Power Options — AC (100 to 240 V, 50 to 
60 Hz). 9 to 16 V DC. Internal NiCad 
rechargeable battery (5 hours of operation 
depending on operating mode). 

Safety — UL 3111-1 Listed. Certified to CSA 
C22.2 No. 1010.1-92. Class 1 Laser device. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TFS3031 

TekRanger2 Base Unit. 

Includes: Operator Manual (070-9027-05); Quick 
Reference Card (063-2096-01); NiCad Battery Pack 
(146-0112-00); Power/Charger Adapter 
(119-4545-01); Power Cord (161-0228-00); 

Soft Carrying Case (016-1215-02). 

OUTPUT PORT OPTIONS 

MULTIMODE OPTIONS 

Opt. 01 - Single wavelength 850 nm. 

Opt. 03 - Dual wavelength 850/1300 nm. 
SINGLEMODE OPTIONS 

Opt. 04 - Single wavelength 1310 nm. 

Opt. 06 - Dual wavelength 1310/1550 nm. 
Opt. 10 - Dual wavelength 1310/1550 nm 
extended range. 


CONNECTOR OPTIONS 


Multimode Singlemode Connector Part 
Options Option Type Number 
20 30 Вісопіс 119-4515-00 
ом ree 11041600 
2 3 045 11940140 
STPC 119451300 
DINPC 119-4546-00 
Е ICONE: 47256. 
DIAMOND 
35 — 
28.8. SCPC — 119- 
MM NUN О РСАРС 11 
SC/APC 


INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 — Universal Euro 220 V. Order 161-0066-09. 


Opt. A2 - United Kingdom 240 V. Order 161-0066-10. 
Opt. АЗ — Australia 240 V. Order 161-0066-11. 
Opt. А4 - №. American 240V, 60 Hz. 

Opt. A5 — Switzerland 220 V. Order 161-0154-00. 
Opt. AG — Japan 110 V. Order 161-0288-00. 

See Customer Information Section for additional 
description. 

LANGUAGE OPTIONS 

Opt. L1 - French. 

Opt. L2 - Italian. 

Opt. L3 - German. 

Opt. L4 - Spanish. 

Opt. L5 - Japanese. 

Opt. L6 - Portuguese. 

Opt. L7 - Simple Chinese. 

Opt. L8 — Standard Chinese. 

Opt. LF - Finnish. 

MEASUREMENT SERVICE OPTIONS 

Opt. R3 — Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

OPTIONAL ACCESSORIES 

Opt. 11 - Disk drive. 

Opt. 19 - Mini-keyboard. 

Opt. 01 - Test Data Sheet (Traceable info). 

Opt. 1$ - FMTAP™ Software. 

Opt. 1T - Hard Transit Case (016-1210-00). 
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Opt. 2T - Optical LED Source, 850/1300 nm 
(TOP130). 


Opt. 3T - Optical Laser Source, 1310 nm (TOP140). 
Opt. AT - Optical Laser Source, 1550 nm (TOP150). 


Opt. 5T - Optical Power Meter, 850/1310/1550 nm 
(TOP200). 


Opt. 6T - Visual Fault Finder, 635 nm(TOP300). 


Opt. 7T - Optical Laser Source 1310/1550 nm 
(TOP160). 


Opt. 8T - High Performance Optical Power Meter 
(TOP220). 


Opt. 9T - Optical Attenuator (TOP400). 

HARD TRAVEL CASE — Order 016-1210-00. 

RS-232 PC INTERFACE CABLE — Order 012-1379-00. 
FMTAP TRACE ANALYSIS PACKAGE — Order FMTAP. 
CIGARETTE LIGHTER POWER ADAPTER — 
198-5810-00. 

CENTRONIX PARALLEL PRINTER CABLE — 

Order 012-1214-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
NAM http://www.tek.com 
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Optical Power Meter 


TFC200 FiberChamp? 


LÀ 
X Features 


FiberChamp 

* 3% Accuracy (1% typical) 

• Selectable dB Threshold Audio Indicator 
* Readouts in dBm, dB and Watts 


* Multiple Calibrated Wavelengths: 780, 820, 
850, 1060, 1300, 1310 and 1550 


* Non-volatile Storage of Reference Power 
Level for Each Wavelength 


* Averaging 
* Analog Output Port 
* Easy-to-use, Intuitive User Interface 


* Large, Backlit LCD Display Is Easy to Read 
in Direct Sunlight or Total Darkness 


* Battery or AC/DC Operation 
* Wide Selection of Connector Adapters 


* Interfaces to Multimode and Singlemode 
Fiber 


Applications 


* Absolute Power Measurements 


• Link Loss 

* Threshold Testing 

* Monitoring Power Levels 

* Telco * LAN 
* CATV * R&D 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ee, See Tektronix on the World Wide Web: 
ЗИМ hitp://www.tek.com 
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FiberChamp 


FiberChamp Optical 
Power Meter 


Characteristics 

These specifications apply for use with all 
singlemode and multimode fibers up to 200 
ит, 0.3 NA core with all connector options. 
Spectral Range - 750 nm to 1700 nm. 


Calibrated Wavelengths — 780, 820, 850, 
1060, 1300, 1310, 1550 nm. 


Dynamic Range - +10 dBm to -70 dBm. 


Accuracy - +3% («0.1 dB). Note: 

At -20 dBm at 20°C at calibrated wavelengths 
(1% typical). 

Readout Resolution 4 digits, 0.01 dBm. 


Display - Backlit LCD 6.98 x 5.08 cm 
(2.78 x 2.00 in.). 


ENVIRONMENTAL 


Temperature – Operating: -10°C to +45°C; 
Storage: -30°C to +75°C 


Humidity — 5 to 95% Relative Humidity (non- 
condensing). 


Altitude — Operating: 4,500 meters (15,000 ft.); 
Storage: 15,000 meters (50,000 ft.). 


POWER REQUIREMENTS 


Internal — 9 V Alkaline (non-rechargeable) or 
7.2 V, 6 cell NiCad (rechargeable). 


Battery Life — Alkaline 28 hours, 
NiCad 8 hours. 


External - 12 to 20 V DC (AC/DC converter) 
at 100 mA minimum. 


PHYSICAL CHARACTERISTICS 


Dimensions | —  $cm —à—3à— im _ 
Length „95 3.74 
Width 38 13 
Height Е NR 7.91. 
Меди. 
Net 0.45 1 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


TFC200 

FiberChamp Optical Power Meter. 

Includes: Operator Manual (070-7913-00); User 
Guide (063-0809-00); Carry Case (016-1078-00); 
Alkaline Battery (146-0094-00), and choice of one 
connector option. (Order additional connectors by 
9-digit part number.) 

CONNECTOR OPTIONS 

ОРТ. 20 - Biconic. Order 131-5078-00. 


OPT. 21 - FC. 131-4728-00. 


OPT. 22 — D4. Order 131-5080-00. 
OPT. 24 - ST. Order 131-5073-00. 
OPT. 25 - DIN. Order 131-5181-00. 
OPT. 27 - SMA. Order 131-5072-00. 
OPT. 28 — SC. Order 131-5735-00. 
RECHARGEABLE POWER OPTIONS 
OPT. 0С - USA/Canadian 110 У. 
ОРТ. 16 - European 220 V. 

ОРТ. 26 - UK 240 V. 


Telecommunications 


inside the U.S. see the price list in the back of this catalog. 


MEASUREMENT SERVICE OPTIONS 
OPT. C3 - Three years of Calibration Services. 


OPT. C5 — Five years of Calibration Services. 


OPT. R3 - Repair warranty extended to cover 
three years. 


OPT. R5 - Repair warranty extended to cover 
five years. 


Рго4исЁ$з * 2 9 5 


Metallic Cable Testers 


1503C * 1502C 


E 
Pa € Features 


* Backlit LCD Display Assures Sharp Images 


in any Lighting Condition 


* Menu-Driven Operation for Easy Test Set-Up 


* Help Screens Provide Information on 
Instrument Operation and Measurements 

* Information Screens Provide Cable 
Impedance and Vp Values 

* Digital Filtering Reduces Displayed Noise, 
Resulting in a Cleaner Waveform Display 

* Vertical and Horizontal Delta Modes Allow 
Easy Delta Measurements 

* Waveform Storage Allows Comparison of 
the Current and Previously Recorded 
Waveform 

* Ohms at Cursor Allows Direct Readout of 
Characteristic Impedance 

* Rugged and Portable — Designed for Field 
Use 

* Optional Chart Recorder Provides Hard 
Copies of Results 


Applications 


* Telephony 

* Computer/LAN 

* CATV 

* Power Companies 

* Agriculture 

* PCB Manufacturers 
* Cable Manufacturers 
* Airlines 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
ММУ hitp://www.tek.com 
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1502C/1503C 


The 1500C Series is designed to quickly and 
easily locate opens, shorts, crimps, and 
other defects in metallic cables. The 1503C 
can measure cables up to 50,000 feet 
(15,000 meters) in length; 2,000 feet 

(625 meters) for the 1502C. 


Using a process similar to radar, the 1500C 

Series transmits electrical pulses down the 

cable under test. Impedance changes in the 

cable reflect some of the pulse energy back 

to the MTDR. The reflections are displayed 

on a backlit, HyperTwist, high-contrast 

nematic LCD display. The characteristics of 

the displayed trace allow the user to deter- 

mine the nature of the cable fault. 

When testing 50 © cable with a Vp of 0.66, 

the 1502C allows the determination of 0.5 Q 

cable faults. Multiple faults can be measured 

as close as 10 inches with the 1503C or 0.8 

inch with the 1502C. The 1503C can mea- 

sure cables with impedances of 50, 75, 93, 

and 125 О; the 1502C measures 50 Q 

impedance only. 

TYPICAL CABLE MEASUREMENTS 

* Distance to faults 

* Cable propagation velocity 

* Cable return loss in dB 

* Faulty taps and unterminated line in LAN 
and CATV networks 


Products 


Characteristics 


ELECTRICAL 
Test Signal - 
15030: 1/2 sine. 
1502C: Step rise. 
Amplitude — 
1503C: 
Terminated: —2.5 V. 
Unterminated: —5.0 V. 
1502€: 300 mV nominal into 50 Q load. 


Pulse Widths (15036) - 2 ns, 10 ns, 100 ns, 
1000 ns. 


System Risetime (1502€) - 10% to 90%, 
200 ps (1.15 in./2.92 cm). 

Output Impedance - 

1503C: 50 ©, 75 Q, 93 Q, 125 О. 
1502С: 50 О. 

Input Protection (15036) - +400 V (DC + 
peak AC) to a maximum of 440 Hz. 
Electrostatic Discharge Protection 
(15026) - 1 kV/500 pF/1 КО. 

Maximum Range — 

1503C: 50,000 ft. (15,000 m). 

1502C: 2,000 ft. (625 m). 

Distance Readout Resolution — 

15030: 0.04 ft. (0.01 m). 

1502C: 0.05 іп. (0.12 cm). 


Noise Filtering — 1 to 128 averages. 


Metallic Cable Testers 


1503C * 1502C 


Vertical Scale — 

1503C: 0 dB to 63.75 dB. 

1502C: 0.5 mp/div to 500 mp/div. 

Vertical Accuracy — +3% full scale. 
Distance/Division — 

1503C: 1 ft./div to 5000 ft./div (0.25 m/div to 
1000 m/div). 

15020: 0.1 ft./div to 200 ft./div (0.025 m/div 
to 50 m/div). 


Horizontal Accuracy - 1.6 inches (0.041 m) 
or +1% of measured distance plus uncertain- 
ty in Vp, whichever is greater (for Vp = 0.66 
and Dist/Div - 1 ft.). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


ENVIRONMENTAL 

Meets capabilities of Type Ш, Class 3, Style C 
instruments (except EMI where it meets FCC; 
Part 15,3,A, and VDE 0871, Class B) as pre- 
scribed by MIL-T-28800C. 

POWER 

Source Power — 

AC Line: 115/230 V. 

Battery: Internal 12 V. 


PHYSICAL CHARACTERISTICS 


Dimensions cm 

Height 17 

Width 90 
Deph — 48 9 
Weight kg 

Net 10 

WARRANTY 


One year parts and labor. 


inside the U.S. see the price list in the back of this catalog. 


1502€ 

Metallic TDR 

Includes: Operator's Manual (070-7169-01), 50 Q 
BNC Terminator (011-0123-00), Precision 50 Q 
Cable (012-1350-00), BNC Female-to-Female 
Adapter (103-0028-00), Accessory Pouch 
(016-0814-00), Option Port Cover (200-3737-00), 
Calculator Slide Rule (003-0700-00), AC Power 
Cord, Spare Fuse, Internal Battery (040-1276-01). 
1503С 

Metallic ТОВ 

Includes: Operator's Manual (070-7323-02), 50 О 
BNC Terminator (011-0123-00), Precision 93 Q 
Cable (012-1351-00), BNC Female-to-Female 
Adapter (103-0028-00), BNC Female-to-Clip Leads 
Adapter (013-0261-00), Accessory Pouch 
(016-0814-00), Option Port Cover (200-3737-00), 
Calculator Slide Rule (003-1419-00), AC Power 
Cord, Spare Fuse, Internal Battery (040-1276-01). 
1500C SERIES OPTIONS 

Option 04 - YT1 chart recorder. 

Option 05 - Metric default. 

Option 06 (1503C) - Live Ethernet testing. 

Option 08 (1503C) — Token ring adapter. 

Option 09 (15036) - USOC/EIA568/Token ring 
(RJ45) adapter. 

Option 10 (15030) — Token ring interface. 
INTERNATIONAL POWER CORD OPTIONS 

Option A1 — Universal Euro 220 V, 50 Hz. 

Option A2 — UK 240 V, 50 Hz. 

Option АЗ — Australian 240 V, 50 Hz. 

Option A4 — North American 240 V, 60 Hz. 

Option A5 - Switzerland 220 V, 50 Hz. 


1500C SERIES RECOMMENDED ACCESSORIES 
Internal Battery — 040-1276-01. 


YT1 Chart Recorder - YT1S. 

SP232 RS-232 Interface Module — SP232. 
Chart Paper, 1 Roll - Order 006-7647-00. 
Chart Paper, 25 Rolls - Order 006-7677-00. 
Chart Paper, 100 Rolls — Order 006-7681-00. 
1502C Service Manual - Order 070-7168-02. 
15036 Service Manual — Order 070-7170-03. 
BNC Female-to-Twisted Pair Clip Leads Adapter 
(1503€) – Order 012-0671-02. 

BNC Female-to-Dual Banana Plug Adapter — 
Order 103-0090-00. 

BNC Male-to-Dual Binding Post Adapter — 
Order 103-0035-00. 

BNC Female-to-N Male Adapter - 

Order 103-0045-00. 

BNC Female-to-F Male Adapter - 

Order 103-0158-00. 

BNC Male-to-N Female Adapter — 

Order 103-0058-00. 

BNC Male-to-UHF Female Adapter — 

Order 103-0032-00. 

BNC Female-to-UHF Male Adapter (15030) – 
Order 103-0015-00. 

BNC Male-to-GR Adapter (15020) – 

Order 017-0064-00. 


Telecommunications 


BNC Female-to-GR Adapter (15020) - 
Order 017-0063-00. 


BNC Male-to-BNC Male Adapter (15030) - 
Order 103-0029-00. 


BNC Termination, 75 © - Order 011-0102-01. 


BNC 50 02/75 © Adapter (15026) - 
Order 017-0091-00. 


BNC 50 9/93 Q Adapter (15026) - 
Order 017-0092-00. 


BNC 50 02/125 Q Adapter (15026) - 
Order 017-0090-00. 


Token Ring Adapter (1503C) - Order 015-0500-00. 
USOC/EIA568/Token Ring (RJ45) Adapter 

(15036) - Order 015-0579-00. 

Token Ring Interface (15030) - 

Order 015-0600-00. 

10 Base T/Starlan Adapter (1503C) - 

Order 015-0578-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


KIN See Tektronix on the World Wide Web: 
http://www.tek.com 


CE 


o" Tektronix measurement products 
gq 150 9001 


are manufactured in ISO 
gucersmewwcwa omms registered facilities. 


Products*297 


Cable Tester for Telephone Applications 


TelScout? TS100 • MCTAP 


LÀ 
nd Features 


* Twisted Pair and Coax Testing in a Single 


Unit (optional) 
* One-Step Setup 


* Automatic and Manual Instrument Control 
Mode 


* 15 km Fault Location Capability 

* Rugged - Survives 2 m Drop 

• Splash and Drip Proof 

* Powered from AC Mains or Battery 

• Single-button Zoom Function 

* Short Pulse Width Option (Includes Coax 
Testing Capability) 

* Pair Comparison Mode 

* Splits/Crosstalk Mode 

* Intermittent Fault Location 


* Measures Distance to Fault in Feet, Meters, 
or Time 


* Configurable for Any Cable Type and Vp 
(0.300 to 1.000) 


* |nternal Storage for 20 Waveforms and Notes 


» Serial Printer Output for Stored or 
Displayed Waveforms 


* Accurate (+3 ft. at 10,000 ft.) 
* On-line Tutorials 

* Large Backlit Display 

MCTAP 


* Uploading/Downloading to and/or from the 
TS100 


* Cursor Movement 
* Help Screens 
* DOS Program. Runs Under Windows 


* Screen-dumps for Printing or Importing 
into Word Processor Documents 


• Screen-dumps to a File in TIFF Format 


* Export of Waveform Data for Use with 
Spreadsheet or Word Processor 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 
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If your job is to find faults on telephone twist- 
ed pair cable, the Tektronix TelScout TS100 is 
built for you. Designed specifically for tele- 
phone local loop applications, the TS100 
applies the newest technology to provide both 
ease of use and telephony performance that 
cannot be found in any other TDR. 


The TS100 is designed for ease-of-use you'll 
spend less time operating the TDR, and more 
time repairing faults. Simply select the cable 
type to be tested and the T8100 does the rest. 
Impedance, Vp, gain, pulse width, and vertical 
position are automatically selected and adjust- 
ed as you scan the cable. Just move the cur- 
sor to the fault to pinpoint its location. 


On the performance side, the T5100 employs 
optimized pulsing and sampling, coupled 
with advanced filtering and signal processing 
techniques, to insure the maximum measure- 
ment range. That way, you'll always have a 
clean waveform for easier fault interpretation. 


SHORT PULSE AND COAX OPTION 


The short pulse Option 01 provides a 5 ns 
pulse width for close-in resolution. Faults as 
near as 3 ft. from the pedestal can be located 
with ease. 


Option 01 also includes a coaxial cable setup 
menu and an adapter cable. This enables you 
to locate faults in coaxial cables used in 
today's emerging broadband systems. 

Best of all, you get all this performance in 
the industry's most rugged TDR package. 
Come snow, rain, heat, and humidity, the 
75100 keeps working, because you have to. 


Products 


Characteristics 


Test Signal Output - 
Standard: 1/2 Sine, balanced. 
Option 01: 1/2 Sine. 


Amplitude — 

Standard: 20 ns: 8 V into 105 Q. 

All Other Pulse Widths: 20 V into 105 Q. 
Option 01: 5 ns: 2.5 V into 105 Q. 

20 ns: 1 V into 105 Q. 

All Other Pulse Widths: 4 V into 105 Q. 


Output Impedance – 
Standard: 105 Q. 
Option 01: 105 Q. 


Pulse Widths — 
Standard: 20 to 3,000 ns. 
Option 01: 5 to 3,000 ns. 


Input Protection — 
+400 V, DC + peak AC, to a maximum of 440 Hz. 


Maximum Range - 

Standard: 15,000 m (45,000 ft.), 
depending on cable type and condition. 
Option 01: 10,000 m (30,000 ft.), 
depending on cable type and condition. 


Display Resolution — 

0.3396 of selected range, 4.5 cm (0.15 ft.) 
minimum, on 640 x 200 high-resolution 
backlit LCD. 

Display Ranges - Eleven display ranges plus 
single-button expand window. Ranges are 
user definable in manual mode. 


Filter - High pass, cutoff frequency 150 kHz, 
user selectable. 


Cable Tester for Telephone Applications 


TelScout? TS100 • MCTAP 


Amplifier- 5 mV reflection produces a 
full-screen vertical deflection. 


Gain — 0 to 63 dB. 


Waveform Storage — Up to 20 waveforms 
with notes. 


Horizontal Accuracy - 

0 to 5,000 m: +1 m + uncertainty in Vp. 
5,000 to 15,000 m: +2 m + uncertainty in Vp. 
0 to 2,000 ft.: «2 ft. + uncertainty in Vp. 
2,000 to 10,000 ft.: +3 ft + uncertainty in Vp. 
10,000 to 20,000 ft.: +4 ft. + uncertainty in Vp. 


Serial Interface — 9-Pin D-type serial connector. 


General Characteristics 


ENVIRONMENTAL 


Temperature — 

Operating: -15°C to +60°C. 

Nonoperating: -20°C to +65°C. 

Humidity: 95% RH, non-condensing. 
Shock: (test specification) Survives drop of 
2 m to concrete in standard soft case. 

EMI Emissions: FCC part 15, subpart J, 
class A; VFG243 and EN55022. 


POWER 

Mains Operation - 

Voltage Ranges: 110 V, 220 V, 240 V with 
appropriate AC to DC adapter. 

Battery Operation - 

Operating Time: 8 hrs. continuous. 


Battery Saver: Selectable for 5 to 30 minutes 
or disabled. 


PHYSICAL CHARACTERISTICS 


Dimensions —  — т іп. . 
Height 300 — 10... 
Width. 250 10.0. 
Depth — 99 uL 39. 
Weight kg №. 
Net 3.0 6.4 


MCTAP Trace Analysis Software 


MCTAP, Trace Analysis Software for the 
TS100 TelScout TDR, allows you to use an 
IBM PC or compatible to display and analyze 
waveforms created by the TelScout software. 


THE MEASUREMENT SCREEN 


Once loaded into your PC, the measurement 
screen appears, displaying a menu bar, a status 
bar and the waveform display area, which 
includes a horizontal distance scale. The 
distance and marker are positioned where they 
were located at the time the waveform was writ- 
ten into mass storage in the TelScout software. 
The waveform area of the measurement 
screen is color coded for easier interpretation 
of the data. 

The control panel allows you to select the 
waveform to display, the measurement mode 
and cursor functions. You can also choose 
various waveform settings: 

* Single- or dual-trace, or difference 


* Units (Meters or Feet) 
e Vp. 


Other settings, which are not selectable but 
are displayed, include the pulse width, 
range, the cable identification and wave- 
form notes. 


System Requirements 

Processor — 80386- or 80486-based IBM PC 
or PS/2 (or 100% compatible). 

Operating System - MS-DOS or PC-DOS 5.0 
or later. Windows 3.1. 

Base Memory - 640 Kb RAM minimum, 

580 K available. 

Extended or Expanded Memory — At least 

1 MB required (DOS not required). 

Graphics Adapter — Color EGA or VGA. 
Monitor — Color EGA or VGA. 

Fixed Disk Drive - One MB minimum. 
Floppy Disk Drive — 3.5 in., 1.44 MB capacity. 
IBM compatible. 

Mouse - Not required. (Two- or three-button 
Microsoft-compatible serial mouse possible 
to use.) 

Math Coprocessor — (80287 or 80387) 

Not required. 

Compatible Printers - ІВМ Pro Printer, 
Epson MX and FX, Hewlett-Packard ThinkJet, 


Hewlett-Packard LaserJet, Hewlett-Packard 
DeskJet, PostScript. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TelScout TS100 

INCLUDES: Test Leads (two sets), Soft Carrying 
Case with Shoulder Strap, U.S. AC Adapter/Charger 
(120 VAC, 60 Hz, 9 V @ 1 A), Cigarette Lighter-DC 
Adapter, User Manual, Quick Reference Card, 
Rechargeable Internal Battery. 

OPT. 01 - Adds 5 ns Pulse Width, Coax Setup 
Menu, and Adapter Cable. 

ОРТ. 1С - Changes U.S. AC Adapter/Charger to 
119-4240-00 Universal Euro Adapter/Charger 
(220 VAG, 1 A). 

ОРТ. 26 - Changes U.S. AC Adapter/Charger to 
119-4239-00 United Kingdom Adapter/Charger 
(240 VAC, 1A). 

ОРТ. 36 - Changes U.S. AC Adapter/Charger to 
119-4238-00 Australian Adapter/Charger 

(240 VAC, 1A). 

ОРТ. 6C - Changes U.S. AC Adapter/Charger to 
119-4241-00 Japanese Adapter/Charger 

(110 VAC, 60 Hz, 1 A). 


INTERNATIONAL LANGUAGE OPTIONS 

STANDARD — English. 

OPT. L1 - French. 

OPT. L4 - Spanish/Portuguese (Spanish default). 
OPT. L6 — Portuguese/Spanish 

(Portuguese default). 

MEASUREMENT SERVICE OPTIONS 

OPT. C3 - Three years of Calibration Services. 
OPT. C5 - Five years of Calibration Services. 
OPT. R3 - Repair warranty extended to cover three 
years 

OPT. R5 — Repair warranty extended to cover 
five years 

MCTAP 

Metallic Cable Trace Analysis Package. 

Includes: Disk Pack: Contains one 3.5 in. Floppy 
Disk; MCTAP User Manual 

(070-9306-00); RS-232C Cable (012-1379-00). 


Telecommunic 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


KD See Tektronix on the World Wide Web: 
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TDR Cable Tester for Telephone Applications 


New TelScout™ TS90 


ГА | 

laf Features 

* Two Pair Test Capability 

* One-Step Setup 

* Automatic Instrument Control Mode 


* 15 km (45,000 ft.) Fault Location Capability 


• Splash and Drip Proof 

* Single-Button Zoom Function 
* Pair Comparison Mode 

* Splits/Crosstalk Mode 

* Intermittent Fault Location 


* Measures Distance to Fault in Feet, Meters, 
or Time 


* Configurable for Any Cable Type and Vp 
(0.300 to 1.000) 


* Accurate (+3 ft. at 10,000 ft.) 
* On-line Tutorials 
* Large Backlit Display 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I ew See Tektronix on the World Wide Web: 
XQ hitp://www.tek.com 
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Tektronix TS90 


© onorr 


If your job is to find faults on telephone 
twisted pair cable, the Tektronix TelScout™ 
TS90 is built for you. Designed specifically for 
telephone local loop applications, the TS90 
applies the newest technology to provide both 
ease of use and telephony performance that 
cannot be found in any other TDR. 


The TS90 is designed for ease-of-use — you'll 
spend less time operating the TDR, and more 
time repairing faults. Simply select the cable 
type to be tested and the TS90 does the rest. 
Impedance, Vp, gain, pulse width, and verti- 
cal position are automatically selected and 
adjusted as you scan the cable. Just move 
the cursor to the fault to pinpoint its location. 


On the performance side, the TS90 employs 
optimized pulsing and sampling, coupled 
with advanced filtering and signal processing 
techniques, to insure the maximum measure- 
ment range. That way, you'll always have a 
clean waveform for easier fault interpretation. 


Products 


TelScout 


SHORT PULSE WIDTH 

The TS90 provides a 5 ns pulse width for 
close-in resolution. Faults as near as 3 ft. 
from the pedestal can be located with ease. 


RUGGED PACKAGE 


Best of all, you get all this performance in a 
rugged handheld TDR package. Come snow, 
rain, heat, and humidity, the TS90 keeps 
working, because you have to. 


TDR Cable Tester for Telephone Applications 


New TelScout™ TS90 


Characteristics 

TelScout TS90 CHARACTERISTICS 

Test Signal Output - 1/2 Sine, balanced. 
Amplitude - <6 V into 105 О. 

Output Impedance - 105 Q nominal. 


Pulse Widths — 5 ns to 2,500 ns (automatic). 


Input Protection — +200 V, DC + peak AC, 
to a maximum of 440 Hz. 


Maximum Range — 15,000 m (45,000 ft.) 
depending on cable type and condition. 


Cursor Resolution — 0.4% of selected range. 
Display — 5.25-in. high-contrast, 
high-resolution, backlit LCD, 520 x 200 pixels. 
Display Ranges — Eleven automatic display 
ranges plus single-button expand window. 
Filter — High pass, cutoff frequency 150 kHz, 
user selectable. 


Amplifier — 5 mV reflection produces a 
full-screen vertical deflection. 


Gain - 0 to 63 dB. 


Horizontal Design Accuracy - 0.01% + 300 
ps « Vp uncertainty « cursor resolution. 


ENVIRONMENTAL 


Temperature - 

Operating: 0°C to +45°C. 
Non-operating: -20°C to +60°C. 
Humidity — 95% RH, non-condensing. 


EMI Emissions — 

EN55011 class A. 

EN60555-2. 

POWER 

Battery Operation - 

Battery Type: Six AA Alkaline. 

Operating Time: >4.5 hrs. with backlight off. 


Battery Saver: Selectable for 5 to 30 minutes 
or disabled. 


PHYSICAL CHARACTERISTICS 
Dimensions — — 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TelScout TS90 

Includes: Test Leads (two pair), Carrying Case, 
Alkaline Batteries (six), User Manual. 

TS90 OPTIONAL ACCESSORIES 

Rechargeable NiCad Battery Pack — THM5BAT. 
External Charger for NiCad Battery Pack — 
THM5CHG. 

Includes: DC Adapter, Charger Pedestal, and one of 
following wall transformers (specify when ordering): 
Standard — 110 V US. 

Opt. A1 — 220 V Universal Euro. 

Opt. A2 – 240 V UK. 


Opt. A3 — 240 V Australia. 

Opt. A6 — 110 V Japan. 

Strand Hook (D-Ring) — 354-0745-00. 
Service Manual — 071-0095-00. 
LANGUAGE OPTIONS 

Standard — English. 

Option L1 — French. 


Option L4 - Spanish/Portuguese (Spanish default). 
Option L6 — Portuguese/Spanish (Portuguese default). 


Option LC — Czechoslovakian. 
Option LD — Dutch/French (Dutch default). 
Option LF — Finnish. 


Telecommunications 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“aS See Tektronix on the World Wide Web: 
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TDR Cable Tester for CATV 


New CableScout" TV220 


gw 
laf Features 


* The TDR for Digital Broadband Coax 


* Finds Faults Other Cable Testers Can't 

* Easy to Use - Anyone Can Use It! 

* TestWizard™ Testing — One-Button Testing 

* Automatic Return Loss Measurements 

* Automatic Multiple Event Marking 

* High-Resolution, Short Pulse Width (1 ns) 

* Rugged Enough to Withstand a 2 Meter 
Drop 

* Large, Backlit, High-Resolution Display 
(640 X 440), 7.2 in. Diagonal 

* Internal Memory for 20 Waveforms and 
Notes 


• Serial Printer Output for Stored or 
Displayed Waveforms 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


№ See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 
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New TV220 


Using TDRs in CATV applications is a 
25-year-old story with a new chapter — the 
CableScout™ TV220. Formerly, TDRs have 
been viewed as complicated and expensive. 
The CableScout TV220 changes all that. It 
delivers greater performance, yet is so easy to 
use that little or no training is required. This 
leading edge TDR can test more system band- 
width, find faults that were previously invisible 
to TDR, and introduces one-button testing. 


TESTING AT HIGHER BANDWIDTH 

Because the TV220 tests at a higher band- 
width (it uses a 400 MHz acquisition system) 
than any other TDR, it tests more of your 
system capacity. This enables users to pin- 
point the faults that can cause micro-reflec- 
tions which can be damaging to digital trans- 
missions. Only the TV220 has the bandwidth 
to enable you to find problems that may exist 
only at higher frequencies. 


HIGH SNR 

The TV220 also has extremely high signal-to- 
noise ratio (SNR). Tektronix proprietary cir- 
cuit designs reduce the noise level so that 
"bumps" on the trace represent real faults, 
not just noise. Events that were previously 
difficult or impossible to find are clearly visi- 
ble (because the noise is much lower) with 
the TV220. This means that you can clearly 
see faults further away. 
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HIGH RESOLUTION 

High-resolution performance allows the 
TV220 to locate problem components in the 
customer drop. The TV220 uses a pulse 
width of only 1 ns which means the operator 
can clearly identify multiple events that are 
less than 2 feet apart. This enables the tech- 
nician to tell which of two components on a 
cable is causing the problem, even when 
they're close together. This is particularly 
important in troubleshooting drops, because 
components such as splitters and ground 
blocks can be very close together. 


TestWizard™ TESTING 

But the most innovative feature in the TV220 
is TestWizard™ automated testing and event 
marking. Now, instead of meticulously set- 
ting up the TDR, and then carefully interpret- 
ing the meaning of the displayed waveform, 
you push one button to get a high-resolution, 
low-noise trace, with the events clearly 
marked! This means substantial savings in 
training time and reduced time to get accu- 
rate, repeatable measurements. 


THE ONLY TDR FOR DIGITAL SERVICES 

High bandwidth, high resolution, high SNR, 
and ease of use make the TV220 the only 
logical choice for digital services. The TV220 
tests more of the capacity of your cable, 
finds faults that are closer to the ends, and 
finds faults that are closer together than any 
other TDR available. 
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CableScout™ TV220 


CableScout"" TV220 HELPS 

SOLVE TOUGH PROBLEMS 

Any TDR can find a break or major problem, but 
what about those small nagging cable faults that 
keep your system from running smoothly? 
CableScout™ TV220 can find those really 
tough-to-identify problems, and it's easy (see 
examples below). A high performance TDR 
doesn't have to be difficult to use. This one 
makes even the first time user look like a pro. 


Vain 
Display 


= Г ТГ [= 
TV220 Cable test clearly shows the fault 
at 398 feet. 


THE TV220 - DESIGNED FOR YOU 

If your job is to maintain or find faults on 
coaxial cable, the new Tektronix CableScout 
TV220 is built for you. 


With the TV220, you'll spend less time oper- 
ating the instrument, and more time analyz- 
ing and repairing faults. 


You know the problems we're talking about 
— the annoying small ones that cause а 3 dB 
notch near the upper end of your bandwidth. 
Now you can accurately locate them — 

fast and easy. 


You get all this performance in the industry's 
most rugged TDR package. Come snow, rain, 
heat, humidity, dead of night, or untrained 
user, CableScout TV220 keeps working, 
because you have to. 


—62 dBR 


Typical TDR test misses the fault completely. 


THE ADVANTAGE OF HIGH BANDWIDTH AND 
HIGH SNR 

The two displays above demonstrate the 
TV220 advantage. Both traces were taken on 
the same cable which had a small amount of 
sheath damage. This type of damage affects 
only the performance of the higher channels 
in a CATV system. The trace on the left (mea- 
sured with the TV220) clearly shows the 
damage located at 398 feet. The second trace 
on the right (measured with another TDR) 
doesn't show the event. 
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TestWizard testing automatically marks faults. 


TestWizard™ TESTING: AUTOMATIC ONE- 
BUTTON TESTING 

TestWizard™ Testing automatically finds mul- 
tiple faults on coax cable. There’s no longer a 
need to interpret the results; they’re clearly 
marked. TestWizard testing automatically 
adjusts and optimizes gain, averaging, and 
pulse width to provide the best possible 
resolution while maximizing the instrument's 
ability to find all the problems on your cable 
— even small problems missed by most other 
TDRs. All you do is press the yellow 
TestWizard button, select the cable type, 
length, and number of events to display; then 
view the results. If you want to measure the 
Return Loss of an event, simply jump the 
cursor to the event, and CableScout TV220 
automatically reports the Return Loss. 
Technicians no longer have to be afraid of 
erroneous or unreliable results with a TDR. 
CableScout TV220 with TestWizard testing 
makes every user an expert! 
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CableScout™ TV220 


CHARACTERISTICS 
OUTPUT 
Test Signal Output — 1/2 Sine. 


Amplitude — 4V into 75 Q 

Pulse Width — 1 ns, 5 ns, 25 ns. 

Output Impedance - 75 О 

Acquisition System Bandwidth — 400 MHz. 


TESTWIZARD TESTING 

Automatically marks faults. Operator 
choice of three levels of event marking: 
Mark largest event. 

Mark three largest events. 

Mark all events. 


Return Loss - 
Automatic at cursor location. 
Resolution: +1 dB. 


Input Protection — +400 VDC + peak AC 
up to 440 Hz, 30-second duration. 


Maximum Distance Range — 12,000 ft. 
(3,658 m), depending on cable 
type and condition. 


Gain — 0 to 72 dB. 


Waveform Storage - Minimum of 20 
waveforms with notes. 


Distance Accuracy - 

Feet: 

0 to 2,000 ft.: +2 ft. + uncertainty in Vp. 
2,001 to 6,000 ft.: +3 ft. + uncertainty in Vp. 
6,001 to 12,000 ft.: +4 ft. + uncertainty in Vp. 
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Meters: 

0 to 610 m: +0.6 m + uncertainty in Vp. 
610 to 1830 m: +0.9 m + uncertainty in Vp. 
1830 to 3658 m: +1.2 m + uncertainty in Vp. 
Display - 

Resolution: 640 x 440 (281,600 pixels). 
Size: 7.2 inch. 

Type: High contrast LCD. 

Backlight: Operator switchable. 

Waveform Display Resolution — 0.33% of 
selected range, 4.5 cm (0.15 ft.) minimum. 
Display Ranges — Twelve display ranges 
from 6 ft. (1.8 m) to 12,000 ft. (3,658 m), 
plus single-button zoom window. 


Output Port — Serial 9-Pin D type connector. 


Distance Measurements — Meters, feet, 
nanoseconds. 


ENVIRONMENTAL, EMC, SAFETY 


Temperature — 

Operating: -10°C to +40°C 

(+11°F to +104°F). 

Non-operating: —20°С to +60°C 

(-4*F to +140°F). 

Humidity — 10% to 95% (non-condensing). 


Field Usage — Shock, water, 
and dust resistant. 


Durability — Survives drop of 2 meters (6 ft.) 
to concrete in standard soft case. 

Drip proof, dust resistant. 

EMI Emissions — 

EN55011, class A. 

FCC Part 15, Subpart B, Class A. 

EN60555-2. 
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Safety - 

UL3111-1 listed. 
CAN/CSA-C22.2, No. 1010.1. 
CE (Low Voltage Directive). 


POWER 

AC Operation — 

Voltage Ranges: 110 V, 220 V, or 240 V 
with appropriate AC to DC adapter. 

Line Frequency: 50 Hz to 60 Hz. 


DC Operation — 

Voltage Range: 9 to 16 VDC @ 1A 

(charging and operating). 

Battery Operation - 

Type: Internal lead acid rechargeable battery. 
Operating Time: Typically 8 hours continuous 
operation (backlight off). 

Battery Savers (user selectable) — 

Shutoff: 5 to 30 minutes or disabled. 
Backlight: Shutoff 5 to 30 minutes, disabled, 
or always on. 


PHYSICAL 

Dimensions cm in. 
Height. 24 9.5 
Width 90 H5. 
Depth 9.95. 
Weight kg Ib. 
Net 3 6.4 
WARRANTY 

One year. 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CableScout™ TV220 TDR 

Includes: BNC-to-Alligator Clips Test Leads, 

2m Coaxial Jumper Cable, F-to-BNC Barrel Adapter, 
F-to-F Barrel Adapter, F-Type to KS Test Adapter, 
Soft Carrying Case with Shoulder Strap, U.S. AC 
Adapter/Charger (120 VAC, 60 Hz, 9 V @ 1 A), 

DC Cigarette Lighter Adapter Cable, User Manual, 
Quick Reference Card, Rechargeable Internal Battery. 


TV220 OPTIONS 

Option 1C — Changes Adapter/Charger to 
119-4240-00 Universal Euro Adapter/Charger 
(220 VAC). 

Option 2C — Changes Adapter/Charger to 
119-4239-00 United Kingdom Adapter/Charger 
(240 VAC). 


Option 3C - Changes Adapter/Charger to 119- 


4238-00 Australian Adapter/Charger (240 VAC). 


Option 6C — Changes Adapter/Charger to 119- 
4241-00 Japanese Adapter/Charger (240 VAC). 
Option L2 — Italian language. 

Option L4 - Spanish language. 

Option ВЗ - Extends repair protection to 

three years. 

Option R5 — Extends repair protection to 

five years. 

TV220 OPTIONAL ACCESSORIES 

Hard Travel Case — 016-1210-00. 

Service Manual - 070-9946-00. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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TDR Cable Tester for CATV 


CableScout™ TV90 


т 
) € Features 


* Large, High-Resolution, Backlit Display 


• Splash, Dust, and Shock Resistant 
Packaging 

* Easy to Use - Anyone Can Use It 

* One Button Expand/Full-View Function 

* Dedicated 75 Q F Connector 

* Intermittent Fault Location 


* Context-Sensitive Help (Help Screens 
Available for All Functions) 


* Small, Portable, Lightweight Package (2.2 
pounds) 


* Accurate (+2 ft. up to 200 feet, 1% beyond) 
* 4000-Foot Fault-Location Capability 


* Internal Cable Types for Fast, Accurate 
Testing 


Applications 


* Find Location of Damage In Drops 
* Find Impedance Mismatches 

* Locate Bad Passive Devices 

* Determine Length of Cable 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


№ See Tektronix on the World Wide Web: 
NAM hitp://www.tek.com 
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Tektronix TV90 


О 


'ableScout TV90 


If your job is to find faults on coaxial cable, 
the new Tektronix CableScout™ TV90 is built 
for you. Designed specifically for CATV and 
other coaxial cable applications, the TV90 
applies the newest technology to provide 
both ease of use and coaxial cable testing 
performance not found in any other TDR. 


With the TV90, you'll spend less time operat- 
ing the TDR and more time repairing faults. 
Simply select the cable type to be tested and 
the TV90 does the rest. Pulse width, VP, 
gain, and vertical position are automatically 
selected and adjusted as you scan the cable. 
Finding the fault couldn't be faster, just move 
the cursor to the fault and use the one-but- 
ton zoom function to pinpoint its location. 


On the performance side, the TV90 employs 
optimized pulsing and sampling, coupled 
with advanced filtering and signal-processing 
techniques. You always have a clean wave- 
form for easiest event identification. 


SHORT PULSE WIDTH 


The TV90 uses a 6-ns pulse width for close- 
in resolution. Faults as near as 3 feet from 
the pedestal are located with ease. 


RUGGED PACKAGE 


Best of all, you get all this performance and 
ease of use in a small, light, rugged TDR 
package. Come snow, rain, heat, or humidity, 


the TV90 keeps working because you have to. 
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Characteristics 

Test Signal Output — 1/2 sine. 
Amplitude (into 75 Q) — 

6ns pulse: 5 V. 

12ns pulse: 6 V. 

Pulse Widths — 6 and 12 ns. 
Output Impedance - 75 O. 


Input Protection — 200 V, DC + peak AC to a 
maximum of 440 Hz, 30 second duration. 


Display Ranges — Eight automatic display 
ranges. 


Gain — 0 to 63 dB. 


Filter — High pass, cutoff frequency 150 kHz, 
plus averaging. 


Distance Accuracy - 

0 to 200 ft: + 2 ft . 

Beyond 200 feet: 1% + zero offset. 
Display - 

Resolution: 520 x 200 pixels. 

Size: 5.25 inches. 

Type: High contrast LCD. 
Backlight: Operator switchable. 
Distance Measurements — Meters, feet, 
nanoseconds. 

Auto Shutoff Time - 

Operator selectable: 

5 to 30 minutes. 

Disabled. 
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CableScout™ TV90 


ENVIRONMENTAL 


Temperature Range – 

Operating: 0°C to +45°C. 

Non-operating: —20?C to +60°C. 
Humidity — Operating: 95% RH, non-con- 
densing at +30°C to +40°C. 


Field Usage — Shock, splash, and dust resis- 
tant. 


EMI EMISSIONS 


EN55011, Class A. 
FCC Part 15, Subpart B, Class A. 


SAFETY COMPLIANCE 

Evaluated to: 
UL3111. 
CAN/CSA; C22.2, No. 1010.1. 
EN61010-1. 
Exempt from LVD (Low Voltage 
Directive). 

POWER 

Battery Operation - 

Battery Type: Six AA alkaline. 


Operating Time: Over 4.5 hours with back- 
light off. 


PHYSICAL CHARACTERISTICS 
Dimensions mm in. 


WARRANTY 
One year parts and labor. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TV90 

CableScout™ TDR. 

Includes: ВМС Female-to-Alligator Clips, 2 m 
Coaxial Jumper Cable, F-to-BNC Barrel Adapter, F- 
to-F Barrel Adapter, F-to-KS Test Adapter, Soft 
Carrying Case, Users Manual, Six AA Alkaline 
Batteries. 

TV90 OPTIONS 

Opt C3 - Three years calibration service. 

Opt D1 - Test data. 

Opt D3 - Three years test data (requires Opt C3). 
Opt R3 - Extends repair protection to three years. 


RECOMMENDED ACCESSORIES 

Strand Hook (D-Ring) - Order 354-0745-00. 
Service Manual — Order 071-0095-01. 
Rechargeable NiCad Battery Pack — THM5BAT. 
External Charger for NiCad Battery Pack — 
THMS5CHG. Includes: DC Adapter, Charger, 
Pedestal, and one of the following wall transform- 
ers (specify when ordering): 

Standard: 110 V US. 

Opt A1: 220 V Universal Europe. 

Opt A2: 240 V UK. 

Opt A3: 240 V Australia. 

Opt A6: 110 V Japan. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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Subscriber Loop Portable Test Set 


CrafTek"" CT-100 * Opt. 2A * Opt. 3B 


ve Subscriber Loop Portable 

bad Features Test Set CrafTek CT-100 

CRAFT TOOL FOR SUBSCRIBER LOOP The CrafTek Subscriber Loop Test Set is 

INSTALLATION AND MAINTENANCE designed to meet the changing needs of the 

• ISDN Basic Rate telephony craftsperson, with flexibility to 
handle rapidly evolving and increasingly 

* POTS/CLASS sophisticated digital technologies. 

* P-Phone EBS The CrafTek CT-100 allows today's work 

* Rugged, Light-weight, Battery Operation force to troubleshoot problems in the sub- 

• ISDN Service Verification scriber loop, without retraining. An easy-to- 

e Call Setup understand human interface, backed by a 
self-prompting, plain English display featur- 

* Protocol Decode ing extensive error messaging, allows the 

• Automated BER Testing instrument to be put to work within minutes. 

• Dual Simultaneous Call Control As the craftperson's primary installation and 

e NEBES. FEBE maintenance tool, the CrafTek CT-100 meets 

ed high standards for ruggedness, portability 

* Sealing Current and reliability. In addition to traditional 

* P-Phone EBS Verification analog POTS service, the portable test set 

• Signaling Channel provides comprehensive ISDN and P-Phone 
measurements and indicators for rapid 

* DC Voltage performance verification and fault diagnosis. 

* Call Appearance and Feature Verification New services can be provided more 

• Speakerphone Output efficiently, customer downtime minimized 


and problems quickly resolved using the 


* Internet Access Testing CrafTek CT-100 servicing solution. 


* Personal Video Conferencing 
* Telecommuting 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
1 M http://www.tek.com 
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Subscriber Loop Portable Test Set 


CrafTek"" CT-100 • Opt. 2A * Opt. ЗВ 


— HOOK — "1" Sync 


CT-100 Home Screen 8 


Teltronix - 


The CrafTek CT-100's Home screen displays the current instrument operating mode. The 


js Sync =: 


word “LOG” indicates that data logging has been enabled. 


CrafTek CT-100 RS-232 Serial 
Interface Troubleshooting 
Option 2A 


The CrafTek CT-100's RS-232 interface 
(Option 2A) allows the user to connect an 
external device to the portable test set over a 
serial interface. This option provides for two 
capabilities when in use. The first is data 
sourcing, providing enhanced testing of 
ISDN D-channel packet data capabilities. The 
other capability is data logging, allowing the 
user to record results of installation and 
troubleshooting tasks. 


PACKET DATA TESTING OVER RS-232 

In the data sourcing mode, the RS-232 inter- 
face allows the user to connect a terminal 
and initiate X.25 packet-switched data calls 
over an ISDN data channel. This mode is 
useful when accessing packet gateways 
requiring more than a simple phone number 
(е.9., passwords), or to more fully verify 
D-channel user applications. 


The operator connects their computer's serial 
interface to the unit's auxiliary jack (DB25-to- 
RJ45 adapters included). A PC communica- 
tions software package can then be used to 
send standard Hayes-compatible modem 
commands to setup and maintain a D-chan- 
nel packet call. 


D-CHANNEL MONITOR 

In the data logging mode, the user can use 
the RS-232 port to connect a printer or ter- 
minal directly to the unit. Details such as call 
setup, signaling protocols, and measurement 
results can be recorded for later analysis. 
Figures 1 and 2 provide examples of the type 
of information available when operating in 
the data logging mode. This mode of opera- 
tion allows the user to monitor the events 
that are taking place on the D Channel. 


For instance, the CrafTek CT-100 might be 
used to monitor a line over an extended peri- 
od, recording time-stamped events such as 
synchronization loss or data transmission 
errors. A problem call could be documented 
from call setup to teardown to trace CPE or 
switch-related trouble, in the absence of 
more complex protocol analyzers. Or the 
technician may simply use the data logging 
mode to record results of the service verifi- 
cation procedures when on-site. 


EASY INSTALLATION 

The RS-232 interface board is installed in a 
separate option slot inside of the unit, and is 
accessed via the existing Auxiliary port on 
the base of the instrument. Hardware kits 
are available for easy field upgrading of 
existing instruments. The interface is fully 
isolated as well, preventing the risk of dam- 
age occurring if devices are directly coupled 
(e.g., ground loops). 
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14:36:25 
14:36:25 


[A] CALL Off-Hook 


[A] CALL U1: Call Init. 


Bearer Svc: 
Bch Request: 
Directory Num: 


Speech 
ANY 
5551212 


Call Appearance 1 


SPID: 
Switch Type: 


0155121200 
National ISDN 1 


14:36:25 
14:36:25 


[A] CALL U2: Overlap Sending 

[A] CALL U3: Out Call Proc. 
Number: 5559999 

14:36:25 


[A] CALL U10: Call Active 


Fig 1. Example of ISDN call in progress. 


00:03:25 PHYS 


Started 


NEBE/FEBE Test 


Test Duration: 00:01:00 
U pad Attenuation: OdB 
PHYS 


PHYS 
PHYS 


00:03:25 
00:03:38 
00:04:24 


NEBE Error: 3 
NEBE Error: 1 
NEBE/FEBE Stopped 
Elapsed Time: 00:01:00 

U pad Attenuation 0dB 

NEBEs: 4 
FEBEs: 0 


Error Sec. 2 
Error Sec. 0 


Fig 2. Example of logging block errors. 


SPID: 


14:43:02 
14:43:02 
14:43:02 
14:43:04 
14:43:19 
14:43:32 
14:43:32 
14:44:01 


01555121200 


[B] BERT Framed 

[B] BERT Status: 

[B] BERT Status: 

[B] BERT Status: 

[B] BERT Status: 

[B] Bit Errors Inserted 
[B] BERT Error: 1 
[B] BERT Stopped -- Results: 


2.61E-07 


0.00E-03 
0.00E-04 
0.00E-05 
0.00E-06 


Bit Error Rate: 
Bit Errors: 
Errored Seconds: 
Blocks Received: 
Block Errors: 


Sync Losses: 


Severly Errored Seconds: 


Fig 3. Example of results from BER test. 
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Option 3B 


NORTHERN TELECOM'S EBS 

Enhanced Business Service (otherwise 
known as “EBS” or “P-Phone”) is an analog 
Centrex offering provided by Northern 
Telecom (NORTEL). It operates over a single- 
pair subscriber wire loop which provides for 
full duplex audio conversations as well as a 
secondary signaling channel. This secondary 
channel is a half-duplex, 8 kHz amplitude- 
shift-keyed signal, which is used to transmit 
signaling information to and from the 
NORTEL switch and the CPE. Thus, the 
craftsperson is faced with a more complex 
servicing task when deploying and maintain- 
ing P-Phone lines. 


When configured with the optional EBS inter- 
face card, the CrafTek CT-100 is capable of 
emulating an EBS Primary phone set, as well 
as several types of Add-ons. A simple set-up 
menu allows the user to select between a 
Primary set, select Add-on sets (18-, 20-, 
and 36-button), or a “monitor” mode which 
allows passive monitoring of both voice and 
signaling channels. 


Unlike most EBS test sets on the market 
today which merely draw dial tone and place 
calls, the CrafTek portable test set adds cru- 
cial measurement and debug capabilities to 
aid the crafts technician. 


In a typical EBS operating mode, the CrafTek 
CT-100 begins in place of the Primary set, 
allowing the user to go off-hook and place 
calls. Feature keys can be sent to emulate set- 
ting up multiple call appearances and verifying 
features such as call forwarding, hold, and 
release. The unit's LCD display simulates the 
display unit of the EBS Primary phone, show- 
ing such information as the number being 
dialed, the calling party’s number, and other 
information sent by the CO switch for display. 


POWERFUL TROUBLESHOOTING TOOL 
Several important measurement capabilities 
are provided to further aid in EBS service 
verification and troubleshooting. 


DC line voltage and polarity can be measured 
to verify that the voltage found on tip and ring 
is within operation specifications. (Showing 
red for reversed, green for correct). 
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The peak signal level of the 8 kHz secondary 
channel must also fall within certain parame- 
ters for proper signaling between CO and 
CPE. The measurement is made in terms 

of dB loss, with zero dB being calibrated to 
the nominal signal level found at the central 
office. Signal loss due to loop imperfections 
or extended length from the CO, as well as 
performance margin of the existing loop, can 
be quickly analyzed using this measurement. 


Another useful tool for troubleshooting is to 
monitor messages that are being sent over 
the signaling channel. The CrafTek CT100 
captures and displays in real time these hex 
data message elements being sent from the 
CO switch. One display allows the informa- 
tion to be viewed in raw hex data form (with 
the most recent 14 message elements 
displayed on screen). Another displays the 
same hex data in a decoded format (for 
example a hex value of “48” decoded is 
“Save Indicator Reset”). A buffer also retains 
the most recent 99 decoded message ele- 
ments received for review. 


Characteristics 


OPERATING 

Display — Supertwist Liquid Crystal 

(LCD), Backlit. 

User Interface — Easy-to-use menus with 
extensive user prompts and error messages 
via 4-line x 20 character LCD. 

Easy Configuration - Provides a step-by- 
step procedure for instrument setup. 

Easy View — Provides a convenient way to 
review CrafTek status and settings. 

Power Supply — Rechargeable NiCad battery 
pack. Alkaline “С” cells, or 120 VAC with 
adaptor. "Low Battery" and "Charging" 
indicators via LCD. Automatic shut-off. 
Interface Ports - Four RJ45 type jacks 
(LINE, S/T(NT1), S/T(TE), AUXiliary) 

Speed Dial — Storage for ten numbers (up to 
22 digits per number) plus last number redial. 
POTS 

Dial Modes — DTMF, Pulse. 

Functions — Meets monitor mode, talk mode, 
and acoustic response requirements as spec- 
ified in Bellcore TR-TSY-000344. 
Measurements — Polarity. 

CLASS — Support of “Customized Local 
Access Signaling Services” (Calling Line ID, 
Calling Name; with buffer). 
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ISDN TE 

TE Compatibility — AT&T terminal equip- 
ment, NORTEL terminal equipment, and 
National ISDN equipment. 


Software Generics — Currently compatible 
with AT&T software generics up to and 
including 5E9, NORTEL DMS-100 up to and 
including BCS-36; National ISDN-1 (AT&T, 
NORTEL, Siemens). 


TE Functions — Provides basic voice services 
plus redirect. Supports BRITL (Basic Rate 
Interface Test Line). 

Supports D channel X.25 Packet Data testing. 
Supports call setup for multiple bearer ser- 
vices (speech, 3.1 kHz audio, 64 kbps and 
56 kbps circuit switched data). Allows both 

B channels to be active simultaneously. 


S/T Interface - Complies with T1.605-1991 
ISDN Basic Rate Interface Specifications. 


"T" Terminations - Selectable: Bridged, 100 Q. 


"T" Pad Attenuation - Range: 0 to 15 dB; 
Resolution: 1 dB. 

"T" Synchronization — LED: Red=No sync; 
Orange-Sync, not activated; 
Green=Sync/activated. 

Hook LED — Red=awaiting dial tone; 
Orange=negative acknowledgement; 
Green-dial tone/active call. 


ISDN NT1 

AMI Interface (Option 1B) — Meets specifica- 
tions defined in AT&T Technical Reference 
801-802-100 for AMI Loop Interface. 


2810 Interface — Meets specifications 
defined in ANSI T1.601-1992 Standard. 
Complies with all 15 defined ANSI "U" loops. 
Supports Quiet and Insertion Loss modes 
(AC/DC Triggers). 

S/T Terminations — Selectable: Bridged, 
100 9, 50 Q. 

"U" Pad Attenuation — Range: 0 to 42 dB; 
Resolution: 1 dB. 

"U" Synchronization — LED: Red-No Sync; 
Orange- Sync, not transparent; 
Green=Sync/ transparent. 

ISDN MEASUREMENT AND INDICATORS 
Block Errors (NEBE/FEBE) — Total errors, 
errored seconds, selectable elapsed time. 
Sealing Current — Presence with 

polarity indication. 

2814 Battery - Presence with 

polarity indication. 

Local Power — Presence with 

polarity indication. 


Subscriber Loop Portable Test Set 


СгаїТек" CT-100 * Opt. 2A * Opt. ЗВ 


S/T Power Sources 1, 2 and 3 - Presence 
with polarity indication. 


TE Receive Level — Range: -9 dB to +3 dB; 
Resolution 0.5 dB. 


Indicators via LCD — INFO ("F" and “G”) 
States, LAPD and CALL States, B channel, 
Current Call (А or В), ТЕ! Number, ANI 
Number, CAUSE, and EOC messages, 
Sealing Current. 

BER Testing — Provides 64 kbps and 56 kbps 
BER Testing on either B channel, or both B 
channels simultaneously. 

B-Channel Loopback — Allows either B chan- 
nel to be placed on loopback mode. 
D-Channel ~ Provides X.25 packet data 
testing, including integrated "fox" message 
transmission. 

40 kHz Test Tone Generation — Output 

0 dBm +20В. 


P-PHONE (EBS) 

P-Phone Interface (Option 3B) Provides 
support for NORTEL “Enhanced Business 
Service”, including phone emulation for pri- 
mary set, add-on sets, and Monitor mode 
(allows monitoring of voice and signaling 
channels); 2x16 message display. 


P-Phone Measurements — DC Voltage and 
Polarity; Peak signal level of 8 kHz signaling 
channel; Signaling message elements (hex 
and decoded displays, with buffer). 

RS-232 Serial Port 


RS-232 Interface (Option 2A) — Provides an 
RS-232 interface for D-channel packet data 
sourcing. Also supports data logging to a 


printer or terminal (ISDN protocols; measure- 


ments; EBS signaling; CLASS messages). 


ENVIRONMENTAL 

Physical Environment — Designed for 
rugged field use. Weather, moisture, dust 
and shock resistant. 


PHYSICAL CHARACTERISTICS 
Dimensions i 


Net w/NiCad 1.53 
battery pack 


Safety - UL 1244; CSA C222. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CrafTek CT-100 
Subscriber Loop Portable Test Set. 


MEASUREMENT SERVICE OPTIONS 
Opt. R3 — Repair warranty extended to cover 
three years 


Opt. R5 - Repair warranty extended to cover 
five years. 
See page 646 for further information 


ACCESSORIES 

User Manual — Order 070-7895-08. 

Reference Guide — Order 070-7921-08. 

Pocket Reference - Order 070-9632-00. 
Rechargeable Battery Pack — Order 016-1072-01. 
AC Adapter/Charger — Order 119-2731-00. 


D6AM (6-Pin Jack) Cord — Order 012-1363-00. 
D8W (8-Pin Jack) Cords — Order 012-1364-00. 


RJ11 to Angled-Bed-Of-Nails Clips — 
Order 012-1365-01. 


Soft Padded Carrying Case - Order 016-1073-00. 


Warranty — One year. 

FIELD UPGRADES 

For upgrading existing units with new interface 
options and firmware features, contact your 
Tektronix Representative. 

OPTIONAL ACCESSORIES 

Opt. 1B — AT&T AMI “U” Interface. 

Opt. 2A — RS-232 Interface. 
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Opt. ЗВ - EBS P-Phone Interface. 

Opt. 46 — RJ45 to Angled-Bed-Of-Nails Clips. 
Order 012-1366-01. 

Portable RS-232 Printer — Order 119-4594-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


LA See Tektronix on the World Wide Web: 
МУИМ hitp://www.tek.com 


Tektronix measurement products 
gg 1509001 ISO 9001 9001 are manufactured in ISO 
TE TEN NGL Ecoware registered facilities. 
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SONET Test Sets 


CTS 710 


иш 
laf Features 


CTS 710 
• 52 Mb/s, 155 Mb/s, and 622 Mb/s Transmit 
and Receive 


* DS1 and DS3 Testing (Optional) 


* Bit Error Rate Testing Including BIP Error 
Monitoring and Analysis 


» Payload Mapping and Demapping 
* Tributary Add, Drop and Test 

* Pointer Generation and Analysis 
* Alarms Generation and Analysis 

* DCC and User Channel Access 

* APS Testing 

* Simple User Interface 

* Automatic Setup 

* Pass/Fail Testing 


* Rugged Modular Design, 
Customer Configurable 


* Disk Drive 
• IEEE 488.2 and RS-232C 


Applications 


* Network Integrity Testing 
In-service Performance Monitoring 
* Overhead Testing 

* Overhead Testing 

» Tributary Mapping and Demapping 
* Tributary Testing 

• Stimulus and Response Testing 

* Stress Testing 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


и See Tektronix on the World Wide Web: 
NUM 


http://www.tek.com 


GPIB Product(s) complies with IEEE Standard 
Weee-4gg 458-2-1987, RS-232C, and with Tektronix 
Standard Codes and Formats. 


a Tektronix measurement products 
Ех P 
ISO 9001 are manufactured in ISO 
Ecoware registered facilities. 
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Md aam паж a m am em m n rm 


CTS 710 


CTS 710 


The ANSI standards for SONET specify 
requirements for the network element (ADM, 
multiplexers, terminals, etc.) interfaces. 
Installation, commissioning, maintenance 
and repair of the SONET network involves the 
challenge of testing to ANSI standards. The 
CTS 710 is ready for the challenge to assist 
with these and other testing needs. In one 
configurable, expandable and upgradable 
instrument you will find everything required 
to do your testing. 


CONFIGURABLE 

The CTS 710 is a rugged portable test set 
designed not only for your current tasks; 
through its unique architecture, it will grow 
with you as SONET grows. When you require 
additional capabilities such as optical inter- 
faces, jitter analysis, ATM testing, etc., you 
can add such functionality to your CTS 710. 
This upgradability is important due to evolv- 
ing nature of the standards, test require- 
ments and equipment capabilities. 

The CTS 710 is part of a new generation of 
test sets combining various different func- 
tions in one instrument with the power to go 
beyond basic testing. The modular nature of 
the test set allows you to configure the 
instrument to your needs, without the cost of 
unwanted built-in capabilities. Starting with a 
low cost platform which addresses your 
basic SONET testing needs, you can expand 
its capabilities as desired with a growing 
number of options. 
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EASY TO USE 

The CTS 710 incorporates a number of new 

productivity features: 

• AutoScan – Graphically presents the 
incoming signal structure and allows easy 
instrument setup 


e Pass/Fail Testing — Automates following a 
written test procedure 


• TroubleScan — Highlights error, alarms, 
and defects 


» Graphical Displays — For historical 
trend analysis 


* Online Help — For quick assistance 
with operation 


• Disk Drive - For easy storage of instrument 
setups, Pass/Fail Test and results 


This instrument employs innovative hard- 
ware technology which reprograms itself, 
depending on the operational mode. Future 
demands regarding access and control of 
particular bytes are easily reprogrammed. 
Upgrades are distributed on disks. 


Please refer to the data sheet for more 
technical specifications. 


SONET Test Sets 


CTS 710 


CTS 710 SONET/DS3/DS1 
Test Set 


TRANSMIT AND RECEIVE RATES 
* STS-1, STS-3 (electrical) 

e STS-3c and OC-3c 

e OC-1, OC-3, OC-12 (optical) 

* DS1, DS3 (Opt. 22) 

* Compliance to ANSI T1-105 


GENERATION AND ANALYSIS 

* Testing of Bit Error Rates including B1, 
B2, B3, VT BIP, Line FEBE, Path FEBE 
and Payload 


* Complete alarm monitoring and generation 
* Measurements: 1 sec to 99 days 


* Histograms: 72 hours with 1 minute reso- 
lution. 45 days with 15 minute resolution 


* Measurements with ANSI T1M1.3 analysis 


OVERHEAD MANAGEMENT 

Transport Overhead, Path Overhead and 
VT Overhead 

» Set and View Byte Value: All 

• Set and View Byte Trace Message: J1 


* Add/Drop: DCCs, F1, F2 


OTHER 

* APS Control 

* Pointer movement control 

* Complete Pointer Sequence selection in 
accordance with ANSI T1X1.6 

* Timing offset up to «100 ppm 

* DS1 and DS3 T-carrier testing (Opt. 22) 

* Disk storage: 200 instrument setups, 
or 400 hours of results including histories, 
or 200 Pass/Fail tests on each disk 
(DOS compatible) 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height АИ 6.4 
Width _ 491 14.25 — 
Depth — 0. 1362 ___ 19.25 _ 
Weight kg ~ Ibs. 
Net 10 225. 


Please refer to the data sheet for more — 
technical specifications. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CTS 710 

SONET DS3/DS1 Test Set. 

Includes: User Manual, Reference Manual, 
Performance Verification, Front Cover, Accessory 
Pouch, 75 Q Cable, Power Cord. 


OPTIONS 

Opt. 03 - Optical/Electrical Interface, 52 Mb/s, 

155 Mb/s, 1310 nm. 

Includes: Two Optical Connector Kits 020-1885-00 
for FC-PC, ST, DIN, SC. 

Opt. 04 - Optical/Electrical Interface,52 Mb/s, 

155 Mb/s, 622 Mb/s, 1310 nm. 

Includes: Two Optical Connector Kits 020-1885-00 
for FC-PC, ST, DIN, SC. 

Opt. 05 - Optical/Electrical Interface, 52 Mb/s, 155 
Mb/s, 622 Mb/s, 1550 nm, 0 dBm Power. 
Includes: Two Optical Connector Kits 020-1885-00 
for FC-PC, ST, DIN, SC. 

Opt. 06 - Optical/Electrical Interface, 52 Mb/s, 155 
Mb/s, 622 Mb/s, 1310/1550 nm. 

Includes: Two Optical Connector Kits 020-1885-00 
for FC-PC, ST, DIN, SC. 

Opt. 22 - 051 and DS3 Testing. 

Includes: Standalone, Map/Demap and Add/Drop. 


MEASUREMENT SERVICE OPTIONS 

Opt. R5 - Repair warranty extended to cover five 
years. See page 643 for further information. 
FIELD UPGRADE KITS 

CTS7FO1 - Electrical Interface 52 Mb/s, 155 Mb/s, 
75 О BNC. 

CTS7F03 — Optical/Electrical Interface, 52 Mb/s, 
155 Mb/s, 1310 nm. 

CTS7F04 — Optical/Electrical Interface, 52 Mb/s, 
155 Mb/s, 622 Mb/s, 1310 nm. 

CTS7F05 — Optical/Electrical Interface, 52 Mb/s, 
155 Mb/s, 622 Mb/s, 1550 nm. 

CTS7F22 - 051 and 053 Testing. 

Includes: Standalone, Map/Demap and Add/Drop. 
ACCESSORIES 

Rackmount — Order 016-0819-1x. 

Optical Connector Kit - 

Includes: FC-PC, ST, DIN, SC. Order 020-1885-00. 
Hard Transit Case — Order 016-1157-00. 

Soft Carrying Bag — Order 016-1158-01. 

Cart — Order K212. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


ЖАЗУ See Tektronix on the World Wide Web: 


http://www.tek.com 


Product(s) complies with IEEE Standard 
GPIB 488.2-1987, RS-232C, and with Tektronix 
Standard Codes and Formats. 


IEEE-488 


«є ISO 9001 Tektronix measurement products 


are manufactured in ISO 
9 соеловтевльсома настоя registered facilities. 
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SDH/PDH and Jitter/Wander Test Set 


CTS 850 


ЕТЕШ 
laf Features 


*STM-0, STM-1, and STM-4 Transmit and 


Receive 

* STM-16 Transmit and Receive (when used 
with Tektronix ST2400) 

* VC4-4c Concatenated Payload Testing 

* 2, 8, 34, and 140 Mbit/s PDH Mux/Demux 

* Complete Jitter and Wander Tests at 
Equipped Line Rates from 2 Mbit/s to 622 
Mbit/s in One Option — Including Wander 
Analyst Application Software for 
TDEV/MTIE Analysis 

* Performance Monitoring per G.821, G.826 
and M.2100 


* Full-band Jitter and Wander Measurements 
to 0.1 Hz with Variable High-pass Cutoff 
Frequencies 

* Pointer Analysis and Sequences per G.783 

* SDH/PDH Defect Generation and Analysis 

* Manipulation of K1/K2 Bytes for MSP/APS 
Testing 

* Field-replaceable 1310 and 1550 nm 
Optical Interfaces 

* Autoscan with Graphical Display of Signal 
Format and Payload 

* Histogram Results, Correlate Alarms, 
Errors, and Events to 1 s Resolution 

* Pass/Fail Tests Saved and Recalled via 
Floppy Disk 


* Exclusive New Measurements for Digital 
Video Network Characterization 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«№ See Tektronix on the World Wide Web: 
“ҸМ hitp://www.tek.com 


СЄ 


PEEN 


Emmen registered facilities. 
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The CTS 850 is a versatile analyzer for 
broadband network testing. It has a power- 
ful, yet uncomplicated menu structure which 
allows both the novice and expert user to 
speedily configure accurate measurements 
on SDH and PDH networks. All measurement 
connections are conveniently located directly 
on the front panel close to the signal status 
LEDs and the easy-to-read display. 


A field-replaceable optical module and a flop- 
py disk drive for retrieval of stored setups 
and results complete the front-panel layout 
to create a “field-friendly” instrument. 


The CTS 850 creatively addresses growing 
concerns surrounding hybrid SDH/PDH net- 
works in the area of timing and synchroniza- 
tion. Its industry-leading, DSP-based Jitter 
and Wander measurement capability pro- 
vides a wide 200 UI jitter measurement 
range, handles line rates from 2 Mbit/s to 
622 Mbit/s via existing front-panel connec- 
tors, and introduces exclusive new measure- 
ments for digital video. 


The CTS 850 unlocks the power of the SDH 
frame structure by combining bit error test- 
ing with overhead analysis and payload map- 
ping and demapping. It provides read/write 
access to overhead bytes, DCC add/drop, and 
G.783 pointer sequences. 


The CTS 850 is optimized for installation and 
maintenance of both current and future SDH 
networks. Additional functionality, reflecting 
evolving standards, can be downloaded via 
the built-in disk drive. SDH overhead byte 
functions can be updated at any time through 
firmware updates. The CTS 850 also antici- 
pates the future by supporting STM-0, STM- 
1, and STM-4 optical interfaces as well as 
STM-OE and STM-1E electrical interfaces. 
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One of the CTS 850's many powerful func- 
tions is error analysis and display. In addition 
to simple error counts and rate determination, 
the CTS 850 makes measurements according 
to G.821, G.826, and M.2100 performance 
primitives so that network quality of service 
can be fully verified in or out of service. 


Histograms boost the power of error analysis 
by enabling an easy correlation of time-criti- 
cal events. Thus, time-consuming searches 
through long strips of error printouts are 
eliminated, freeing you to spend time fixing 
problems, not finding the cause. 


PDH AND JITTER/WANDER TESTING 


Many networks have evolved from PDH to 
include SDH rings and long-distance, high- 
capacity trunks. The PDH network segments 
are commonly retained for access, service 
delivery, and economic reasons. The CTS 
850 Option 38, PDH Tributary card, provides 
new features for testing and accessing PDH 
sub-rates from 140 Mbit/s, 34 Mbit/s, 8 
Mbit/s, 2 Mbit/s down to Nx64kbit/s. 
Additional PDH test features also include 
multi-layer G.826 results, Round Trip Delay, 
Voice Channel Monitor, Burst FAS Errors, and 
an 8 Mbit/s bipolar line interface. 

This option also empowers the CTS 850 with 
mapping and demapping 2 Mbit/s, 34 Mbit/s, 
and 140 Mbit/s payloads in virtual containers 
and testing of TU-12 and TU-3 overheads, 
making it ideal for testing hybrid networks. 


To support current and emerging ITU-T and 
ETSI standards, CTS 850 Option 14 for Jitter 
and Wander provides the most comprehen- 
sive, easy-to-use measurements for both SDH 
and PDH equipment and networks. With its 
wide-ranging and comprehensive generation, 
analysis, pointer movement, automated jitter 


SDH/PDH and Jitter/Wander Test Set 


CTS 850 


output, transfer, and tolerance testing, the CTS 
850 Option 14 is the complete solution for 
your current and future test requirements. 


Also included with Option 14 is Wander 
Analyst application software for TDEV/MTIE 
analysis. Now you can fully test and qualify 
the timing and synchronization of your new 
SDH/PDH equipment and networks. 


VIDEO SERVICE PERFORMANCE 


Digital video services demand a more strin- 
gent level of SDH timing and synchronization 
performance than many other services, since 
video signal degradation is directly visible. 
The CTS 850 Option 14 provides exclusive 
new measurements at the network interface 
to assess video service performance. 


Typical Wander Analyst software display. 


Wander Analyst Software 
for CTS 850 


Wander Analyst software works in conjunction 
with the Tektronix CTS 850 or SJ300E test sets. 
The software provides full wander TIE, MTIE, 
and TDEV analysis according to the most recent 
ITU-T, ETSI, ANSI, and Bellcore standards. 


The Windows®-compatible PC software 
uploads TIE wander measurement data from 
the test set at a sampling rate of 50 Hz (in 
accordance with ITU-T and ETSI requirements), 
stores the data at a rate of 50, 1, or 0.1 Hz 
(selectable), and simultaneously calculates 
MTIE and TDEV using efficient algorithms. 


In addition to the ITU-T and European ETSI 
specifications, Wander Analyst software also 
includes a full suite of North American 
SONET and ANSI specification limits. 


The software provides a Hi/Lo envelope TIE 
plot to show transients, full zoom control 
via cursors, and calculates frequency offset 
and drift rate in accordance with 
ANSI-approved methodology. 


SUMMARY OF WANDER ANALYST 
SOFTWARE FEATURES 
* TIE, MTIE, and TDEV wander analysis 


* Calculation and display of frequency offset 
and drift rate from TIE data 


* SDH and SONET compatible 
* Windows 3.1 and Windows 95 compatible 


* Comprehensive support for new, revised, 
and draft ITU-T, ETSI, ANSI, and Bellcore 
wander specifications 


* Automatic mask testing for easy confor- 
mance test documentation 


* Interactive use for design verification and 
performance assessment 


* Flexible TIE data acquisition and 
storage control 


* Efficient algorithms for speedy calculation 
of MTIE and TDEV 


SDH CONFORMANCE TEST 


MTIE and/or TDEV SDH test specification 
masks according to: 


Primary reference clock (PRC) - 
ITU-T G.811 and ETS 300 462-6. Wander 
generation. 


Slave clocks (SSU) - ITU-T 6.812 

(Types 1, Il, Ш, IV, V, VI) and ETS 300 462-4. 
Wander generation; Wander tolerance; Noise 
transfer; Transient response. 


SDH equipment clock (SEC) - ITU-T 6.813 
(Option 1 and 2) and ETS 300 462-5. 
Wander generation; Wander tolerance; Noise 
transfer; Transient response; Holdover 
response. 


SDH and SYNC network interface — 

ETS 300 462-3. 

Output of PRC; SSU; SEC equipment and 
PDH distribution output. 


SONET CONFORMANCE TEST 
Specification masks according to — 
GR-2830-CORE (PRS). 
GR-1244-CORE (Slave Clock). 
GR-253-CORE (SMC). 

11.101 (SONET Sync Network). 
T1.105.03 and 09 (SONET Network). 
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WANDER ANALYST SOFTWARE REQUIREMENTS 
Test Set - 

CTS 850 Option 14 or SJ300E Option 06. 
Recommended PC - 

Processor: 80486 or better. 

Operating system: 

Windows 3.1 or Windows 95. 

Memory: 12 Mbyte minimum. 

Hard disc: 2.5 Mbyte free space. 


TIE Data Acquisition and Storage — 

50 Hz rate: 1.4 Mbyte/hour. 

1 Hz rate: 28.8 kbyte/hour. 

0.1 Hz rate: 2.88 kbyte/hour. 
Measurement duration: 1 to 9.9 x 105 s. 


Software Processing Functions - 

MTIE and TDEV calculation: Done during 
TIE data acquisition or post-acquisition. 
TIE display: Sample or Hi/Lo envelope. 
Frequency offset and drift rate: 

In accordance with ANSI T1.101 over a fixed 
or sliding window with user-definable 
bandwidth. 

Remove frequency offset: 

Graph scaling: Automatic or manual with 
zoom, cursors. 

Documentation: Print, clipboard copy. 


CTS 850 SDH Test Set 
Characteristics 


SDH GENERATOR OUTPUT 


Electrical Output — 
Data Rates: 
STM-0: 51.84 Mb/s. 
STM-1: 155.52 Mb/s. 
Data Formats: 
STM-OE: B3ZS-coded. 
STM-1E: CMI. 
Signal Level at Transmit Output: 
STM-OE: +1.0 Vy, +10% into 75 Q. 
STM-OE (-6 dB): STM-OE output 
attenuated with 6 dB cable loss 
(712.7 dB V f characteristic cable). 
STM-1E: «0.5 Vy, +10% into 75 Q. 
STM-1E (-6 dB): STM-OE output 
attenuated with 6 dB cable loss 
(-12.7dB \ f characteristic cable). 
Pulse Shape at Transmit Output: Meets 
ITU-T G.703 Eye Pattern Masks. 
Return Loss: >15 dB. 
Connector: 
Standard: Unbalanced BNC, 75 Q to ground. 
Option 11: 1.6/5.6, 75 Q to ground. 
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Optical Output — 
Data Rates: 
STM-0: 51.84 Mb/s. 
STM-1: 155.52 Mb/s. 
STM-4: 622.08 Mb/s. 
Optical Module Options: 
Option 01: Electrical only, STM-0/1E. 
Option 03: 1310 nm, IR, STM-0/1. 
Option 04: 1310 nm, IR, STM-0/1/4. 
Option 05: 1550 nm, LR, STM-0/1/4. 
Option 06: 1310/1550 nm, STM-0/1/4. 
Signal Level and Wavelength: 
Option 03, 04, 06: -10 dBm typical, 
1310 nm. 
Option 05, 06: 0 dBm typical, 1550 nm. 
Pulse Shape: Meets ITU-T G.957 
eye-pattern masks. 
Spectral Width: 
Option 03, 04, 06: <4 nm, 1310 nm. 
Option 05, 06: <1 nm, 1550 nm. 
Laser Classification: Class 1 laser, complies 
with 21 CFR 1040.10 and 1040.11, 
complies with IEC 825, Section 9.4. 


Connectors (user selectable when ordering): 


Option 31: FC-PC. 

Option 32: ST. 

Option 33: SC. 

Option 34: DIN. 

Other connector types: Consult factory. 


SDH SIGNAL STRUCTURE 
Payload. 
Payload Channel (AU). 
Concatenated VC4-4c signal in STM-4: 
One active AU-4 in STM-1. 
One active AU-4 in STM-4 
(other three channels unequipped). 
One active AU-3 in STM-0. 
Unequipped Payload: 
C2 byte is set to 00. 
Bulk fill set to 00. 


SDH INTERNAL PATTERN GENERATOR 
Patterns — 

Bulk Fill in a selected AU channel 
(AU-3 or AU-4). 


PRBS: 29 — 1, 215 — 1, 220 —1, 223 — 1; all 1s, 


all Os, 8-bit programmable word. 
PRBS patterns may be inverted. 

RSOH Orderwire: E1. 

RSOH User Byte: F1. 

MSOH Orderwire: E2. 

POH User Byte: F2. 

D1 to D3: DCC. 

D4 to D12: DCC. 
PRBS: 215 — 1; 220 — 1; 223 — 1: PRBS 
patterns may be inverted. 
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Error Types and Insert Rates — 
Single or Continuous. 
RS BIP B1: 
STM-0: 1.03 їо 1.0710. 
STM-1: 1.0 to 1.070. 
STM-4: 1.0-5 to 1.0710. 
MS BIP B2: 
STM-0: 1.073 to 1.0710. 
STM-1/4: 1.074 to 1.0710, 
Path BIP B3: 
STM-0: 1.075 to 1.0710. 
STM-1/4: 1.074 to 1.0710. 
HP-REI G1: 
STM-0: 1.03 to 1.079. 
STM-1/4: 1.074 to 1.0710. 
Payload (Pattern Bit Error): 
1.03 to 1.0710. 


Alarms (defects and anomalies) - 
MS-AIS, MS-RDI. 

AU-AIS, HP-RDI. 

Failures: LOS, LOF, AU-LOP. 


SDH TRANSMITTER CLOCK 
Internal Clock Accuracy - «4.6 ppm for 
instrument calibrated within 36 months. 


External Clock Reference - 
Rates: 
2.048 Mb/s +50 ppm. 
2.048 MHz +50 ppm. 
1.544 Mb/s +50 ppm. 


Input: Unbalanced, 75 Q, BNC connector, 
G.703 signal format. 

Recovered Clock: Loop timing. Clock is 

recovered from received signal. 

Transmit Line Frequency Offset Rate: 

+100 ppm of nominal line rate, resolution 

0.1 ppm. 


SDH RECEIVER INPUT 

Electrical Input — 

Data Rates: 
STM-0: 51.84 Mb/s +100 ppm. 
STM-1: 155.52 Mb/s +100 ppm. 

Data Formats: 
STM-0E: B3ZS. 
STM-1E: CMI. 

Signal Sensitivity/Equalization: 
STM-OE: 0.5 V, min to 1.2 Vy, max. 
STM-0E —6 dB (-6 dB cable loss at 
25 MHz (-12.7 dB У f characteristic 
cable)): 0.25 V, min to 0.6 Vy, max. 
SIM AE 12 di (-12 dB cable loss at 
25 MHz (-12.7 ds NV f characteristic 
cable)): 0.125 V, min to 0.35 Vy max. 
STM-0E Monitor: 20 dB of flat loss 
below —6 dB. 
STM-1E: 0.35 V, min to 0.6 Vy, max. 
STM-1E —6 dB (-6 dB cable loss at 
78 MHz (-12.7dB V f characteristic 
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cable)): 0.35 V, min to 0.6 V, max. 

STM-1E -12dB ( —12 dB cable loss at 

78 MHz (-12.7 ів V f characteristic 

cable)): 0.07 Vy min to 0.3 V, max. 

STM-1E Monitor: 26 dB of flat loss below 

STM-1E level. 

Signal Level Display: 

Readout: Electrical signal level in mV. 
Return Loss: >15 dB. 

Connector: 

Standard: Unbalanced BNC, 75 Q to ground. 

Option 12: 1.6/5.6, 75 Q to ground. 
Optical Input - 

Data Rates: 

STM-0: 51.84 Mb/s (+100 ppm). 

STM-1: 155.52 Mb/s (+100 ppm). 

STM-4: 622.08 Mb/s (+100 ppm). 
Maximum Input Power: -7 dBm; Option 05 
and 06 include a 10 dB attenuator for use at 
1550 nm. 

Operating Wavelength: 1310 and 1550 nm; 
1100 to 1570 nm operating range. 

Signal Sensitivity: -28 dBm for BER «10-10, 
Optical Power Meter Accuracy: +2 dBm, typi- 
cal for input power in a range of -30 

to -6 dBm, resolution 0.1 dBm. 

Connectors (user selectable when ordering): 

Option 31: FC-PC. 

Option 32: ST. 

Option 33: SC. 

Option 34: DIN. 

Other connector types: Consult factory. 
Through Mode: Monitors a selected channel 
while passing the signal through unchanged, 
both electrically and optically. 


SECTION OVERHEAD 

Access - 

Set Section Overhead bytes to any value 
from binary 00000000 to 11111111: 

A1, A2, JO, E1, F1, D1 to D3, K1, K2, D4 to 
D12, S1, M1, E2. 

View all Section Overhead bytes. 

Clear text decode of S1 message byte 
provided per G.707. 

Add/Drop — 

Orderwire Access to E1 or E2 byte from 
RJ-11 jack. 

Insert data from the Overhead Add/Drop 
connector into the Section DCC, Line DCC, 
E1, E2, or F1 user byte. 

Drops data from the Section DCC, Line DCC, 
E1, E2, or F1 user byte out to the Overhead 
Add/Drop connector. 

PRBS evaluation is provided internally with- 
out the need for external connections, for 
bytes E1, E2, F1, F2, D1 to D3, D4 to D12. 
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K1 and K2 (APS) - 

Set the APS Bytes, K1 and K2, to any code 
defined in ITU-G.783 (Annex A) 

ANSI T1.105A. 

Selectable by text description for all Span 
and Ring messages. 


PATH OVERHEAD 

Access — 

Set Path Overhead bytes to any value from 
binary 00000000 to 11111111: 

C2, G1 (bits 5 to 7 only), F2, H4 

(bits 1 to 6 only), F3, K3, N1. 

View all Path Overhead bytes. 

Clear text decode of C2 signal label per 
ITU-G.707. 

Add/Drop — 

Insert data from the Overhead Add/Drop 
connector into the F2 user byte. 

PRBS can be used via F2 internally. 


Trace Bytes J2, J1, J0 - 
J2 LP-Trace: User-defined 16-byte sequence 
with CRC7. 
J1 HP-Trace: 

VC4 Overhead 16-byte with CRC, 

64 formats. 

VC3 Overhead 16-byte with CRC only. 
JO RS-Trace: User-defined 64-byte sequence 
or 16-byte with CRC only. 


POINTER 

Pointer Movement — 

Single: Single pointer justification. 

Burst: Bursts of two to eight pointer justifica- 
tions spaced four frames apart. All adjust- 
ments within a given burst are in the same 
direction. Subsequent bursts are in alternat- 
ing directions. 

Continuous: 

Pointer justifications occur continuously 
at a predetermined rate in an incrementing, 
decrementing, or alternating direction. 

Rate between movements: 2 ms to 10 s, 
with a resolution of 1 ms. 

Set to Value: 

Set to a new location with or without the 
NDF being set. 

Range is 0 to 1023 (783 to 1023 are 

illegal locations). 

Pointer Test Sequences - 
AU Pointer Sequences Available: 

G.783(a): Single alternating. 


G.783(b): Regular or double. 
G.783(c): Regular plus missing. 
G.783(d): Double alternating. 
G.783(e): Single. 

G.783(f): Burst. 

G.783(g1): Periodic 87-3. 
G.783(g2): Periodic 87-3 with Add. 


G.783(g3): Periodic 87-3 with Cancel. 

G.783(h1): Periodic. 

G.783(h2): Periodic with Add. 

G.783(h3): Periodic with Cancel. 
Phase Transient Pointer Adjustment Burst. 


Pointer Direction — Positive or negative. 


Initialization Period — On or Off. 
Thirty-second burst of one pointer per sec- 
ond in the same direction as the selected 
test, per ITU-T G.783. 


Cool-Down Period — On or Off. 

This will last at least 60 seconds for an 
integral number of complete sequences, 
per ITU-T G.783. 


SDH MEASUREMENTS 

SDH Anomalies — 

Error Count, Error Rate, and Errored 
Seconds for: 

B1, B2, B3, Payload, MS-REI, HP-REI. 


Network Defects — 
LOS, LOP, LSS (pattern loss), 
CTS loss of AC power. 


SDH Defects (Seconds) - 

MS-AIS, MS-RDI, AU-AIS, HP-RDI, TU-AIS, 
LP-RDI, AU-LOP, RS-TIM, HP-TIM. 

AU Pointer Measurements — 

Loss Seconds. 

NDF Seconds. 

Illegal Seconds. 

+Ve Justification Count. 

-Ve Justification Count. 


SDH Error Analysis — G.826 and G.821. 
SDH Test Patterns — 0.181, 0.150, 0.151. 
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2 MB/S, 8 MB/S, 34 MB/S, 

140 MB/S GENERATOR 

The data format can be built upon the pattern 
generator framed or unframed output at the 
PDH line/mapping rate, or upon multiple 
layers of user-configurable sub-multiplexing. 
A specific hierarchy of tributaries can be 
selected and filled with a background pattern. 


Electrical Output — 
Data Rates (all rates are 100 ppm adjustable): 


Formats: 


Signal Level: 


2 Mb/s: 2.048 Mb/s. 

8 Mb/s: 8.448 Mb/s. 

34 Mb/s: 34.368 Mb/s. 
140 Mb/s: 139.264 Mb/s. 


2 Mb/s, 8 Mb/s, 34 Mb/s: HDB3, AMI. 
140 Mb/s: CMI coded. 


2 Mb/s: З Vy «0.3 V into 120 Q. 

2 Mb/s: 2.37 Vy, «0.237 V into 75 О. 
8 Mb/s: 2.37 Vy «0.237 V into 75 ©. 
34 Mb/s: 1 Vy +0.1 V into 75 Q. 
140 Mb/s: 1 Vp-p «0.1 V into 75 Q. 


Pulse Shape: Meets ITU-T G.703 pulse masks. 
Connectors: 


2 Mb/s: 3 pin Siemens 120 O. 
2 Mb/s, 8 Mb/s, 34 Mb/s, 140 Mb/s: 


Illegal Count. 
NDF Count. BNC 75 Q. 
Pointer Value. PDH Output - 
6.826 Analysi Data Source: 
ан = 2 Mb/s: Internal Pattern Generator. 


RS B1: Seconds and ratio. 

Error Blocks, ES, SES, UAS: 

Background block errors. 

MS B2 & НР-ВЕЇ: Seconds and ratio. 
Error blocks, ES, SES, UAS, CSES periods: 
Background block errors. 

Path B3 & LP-REI: Seconds and ratio. 
Error Blocks, ES, SES, UAS, CSES periods: 
Background block errors. 


6.821 Analysis - 
Pattern Bit. Seconds and percent of total time. 
Error-Count, ES, DM, SES, UAS, EFS. 


SDH STANDARDS COMPLIANCE 
SDH Framing — G.707. 


SDH Multiplexing — G.707. 

SDH Optical Interfaces — G.957. 

SDH Electrical Interfaces — G.703. 

SDH Jitter Tolerance — G.825 and G.958. 
SDH Pointer Sequences — G.783. 


Telecommunica 


Configured from Nx64kb/s. 

Drop from SDH TU12. 

Drop from demuxed 8 Mb/s and above. 

From 2 Mb/s input (through mode). 
8 Mb/s: Internal Pattern Generator. 

Muxed up from 2 Mb/s. 

From 8 Mb/s input (through mode). 
34 Mb/s: Internal Pattern Generator. 

Muxed up from 8 Mb/s. 

Drop from SDH ТОЗ. 

Drop from demuxed 140 Mb/s. 

From 34 Mb/s input (through mode). 
140 Mb/s: Internal Pattern Generator. 

Muxed up from 34 Mb/s. 

Drop from SDH VC4. 

From 140 Mb/s input (through mode). 
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2 MB/S, 8 MB/S, 34 MB/S, 140 MB/S 
INTERNAL PATTERN GENERATOR 
Framing — 
2 Mb/s: 
Unframed. 
N x 64kbit/s (with starting TS and range). 
FAS (31 channel). 
FAS plus CRC4 (31 channel). 
FAS plus MFAS (30 channel). 
FAS plus CRC4 plus MFAS (30 channel) 
(0.704, G.737, G.732). 
8 Mb/s: 
Unframed. 
FAS (G.742). 
34 Mb/s: 
Unframed. 
FAS (G.751). 
140 Mb/s: 
Unframed. 
FAS (6.751). 


Patterns (for PDH testing line/mapped) 
— Active Channel Patterns in selected 
measurement channels. 
Nx64kb/s (PRBS may be inverted): 

PRBS 2? — 1 per 0.153. 

PRBS 2!! - 1 per 0.152. 

PRBS 215 - 1 per 0.151. 

PRBS 220 - 1 per 0.153. 

PRBS 223 - 1 per 0.151. 

All 1s. 

All Os. 

TS Idle. 

1020 Hz audio tone. 


2, 8, 84, 140 Mbit/s (PRBS may be inverted): 


PRBS 2? - 1 per 0.153. 

PRBS 211 — 1 per 0.152. 

PRBS 215 - 1 per 0.151. 

PRBS 220 - 1 per 0.153. 

PRBS 223 - 1 per 0.151. 

All 1s. 

All Os. 

Alternating 1/0. 

1 іп 8. 

8, 16, 24-bit. 

User-selectable pattern. 
Fill Patterns in background non- 
measurement channels: 

N x 64kbit/s: TS Idle (55 H). 

2 Mb/s: 

PRBS 215 - 1, 
All 1s. 

All Os. 
Alternating 1/0. 

8, 34, 140 Mbit/s (PRBS may be inverted): 
PRBS 215 - 1 per 0.151. 
PRBS 22? — 1 per 0.153. 
PRBS 223 — 1 per 0.151. 
All 1s. 

All Os. 
Alternating 1/0. 
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Errors - Single, continuous, burst (all are 
mutually exclusive and effective on active 
channels only). 


Error Type - 
CRC (2 Mb/s only). 
Min. rate:1.0-8, 
Max rate: 1.074. 
Frame Burst (available on any ONE enabled 
multiplexed level) (2, 8, 34, 140 Mb/s): 
N<M<1000. 
M = frame count. 
№ = consecutive FAS Error count. 
Pattern Bit (first line is Payload Pattern Bit at 
active pattern's rate;second line is Line Code. 
64 kb/s: 
Min: 1.0-6; max: 1.072. 
Not applicable. 
2 Mb/s: 
Min: 1.078; max: 1.072. 
Min: 1.08; max: 1.073. 
8 Mb/s: 
Min: 1.0-9; max: 1.072. 
Min: 1.0719; max: 1.073. 
34 Mb/s: 
Min: 1.0-9; max: 1.072. 
Min: 1.0719; max: 1.073. 
140 Mb/s: 
Min: 1.0-3; max: 1.072. 
Not applicable. 
Alarm Insertion — 
2 Mb/s: 
AIS. 
RAI-NFAS bit 3 = 1. 
8 Mb/s: 
AIS. 
RAI-FAS bit 11 = 1. 
34 Mb/s: 
AIS. 
RAI-FAS bit 11 = 1. 
140 Mb/s: 


RAI-FAS bit 13 = 1. 


TU12/TU3/VC4 MAPPING 
Mapping Signal Source for TU12, TUS, 
and VC4 


Internal Generator — 
Received Signal: 

2 Mb/s: 2 Mb/s. 

34 Mb/s: 2, 34 Mb/s. 

140 Mb/s: 2, 34, 140 Mb/s. 
Mapping Mode: Floating asynch. 
TU12 Active Map Channel Selection — 
Allows selection of any one of 63 TU 
channels, or all TU-12s simultaneously. 
Remaining 62 TU channels are background. 
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TU3 Active Map Channel Selection – Allows 
selection of any one of 3 TU channels, or all 
TU-3s simultaneously. Remaining 2 TU 
channels are background. 


140 Mb/s Active Map Channel Selection — 
Into selected STM-1 VC4. 


TU Background Channels — 
TU12 Background Channel Content: 

When internal 2 Mb/s or 34 Mb/s 

generator is used: 

PRBS: 215 - 1 or Idle pattern 

(11010101). 

When external source is used: 

PRBS: 215 - 1. 
TU Background Channel Framing: 

Always unframed unless all TUs. 

TU3 Background Channel Content: 

When internal 34 Mb/s generator is used: 
VC3 is a bulk-filled pattern, valid 
pointer, and BIP. 

Bulk fill data is 01, 02, and 03 for TU3 
#1, #2, and #3. 


TU Error Types (single or continuous) - 
TU12 BIP-2: TU3 BIP-8. 
LP-REI. 


TU Alarms and Failures - 
TU AIS: LP-RDI. 

TU Loss of Pointer. 

TU Loss of Multiframe. 


TRANSMITTER CLOCK 


Transmit Line Frequency Offset - 
Frequency Offset Rate: 
2 Mb/s: +100 ppm — nominal line rate. 
8 Mb/s: +100 ppm - nominal line rate. 
34 Mb/s: +100 ppm — nominal line rate. 
140 Mb/s: +100 ppm of nominal line rate. 
Resolution: 0.1 ppm. 


2 MB/S, 8 MB/S, 34 MB/S, 140 MB/S 
RECEIVER 


Electrical Input - 
Data Rates: 
2 Mb/s (2.048 Mb/s) +150 ppm. 
34 Mb/s (34.368 Mb/s) +150 ppm. 
140 Mb/s (139.264 Mb/s) +150 ppm. 
Formats: 
2 Mb/s: HDB3, AMI. 
8 Mb/s: HDB3, AMI. 
34 Mb/s: HDB3, AMI. 
140 Mb/s: CMI. 
Impedance: 
2 Mb/s: 120 Q balanced. 
2 Mb/s Bridged: 1 kQ balanced. 
2 Mb/s, 34 Mb/s, 140 Mb/s: 
75 Q unbalanced. 
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PDH Receive Signal Level - 
ITU-T G.703 nominal pulse and signal level: 

Normal: Auto equalization of root-f cable 
loss to ITU-T G.703 limits (2 Mb/s and 8 
Mb/s root-f cable loss = 6 dB max). 

2 Mb/s Bridged: Auto equalization of root-f 
cable loss to ITU-T G.703 limits (34 Mb/s and 
140 Mb/s root-f cable loss = 12 dB max). 

Protected Monitor Point —20 dB: 

—15 to —23 dB flat loss (2 Mb/s Bridged only 
specified for 120 Q balanced cable). 

Protected Monitor Point -30 dB: 

—23 to —31 dB flat loss. 


Connectors — 

2 Mb/s: Three-Pin Siemens 120 Q. 
2 Mb/s, 8 Mb/s, 34 Mb/s, 140 Mb/s: 
BNC 75 Q. 


2 MB/S, 8 MB/S, 34 MB/S 140 MB/S 
INTERNAL PATTERN RECEIVER 


Pattern Receiver Source - 
N/Mx64kb/s and 2 Mb/s: 
2 Mb/s External. 
SDH TU12 Drop. 
Demuxed 8 Mb/s and above. 
8 Mb/s: 
8 Mb/s External. 
Demuxed 34 Mb/s. 
34 Mb/s: 
34 Mb/s External. 
SDH ТУЗ Drop. 
Demuxed 140 Mb/s. 
140 Mb/s: 
140 Mb/s External. 
SDH VC4 Drop. 


Framing - 

N/Mx64kb/s and 2 Mb/s: 
Unframed. 
FAS (31 channel). 
FAS plus CRC4 (31 channel). 
FAS plus MFAS (30 channel). 
FAS plus CRC4 plus MFAS (30 channel) 
(0.704, 6.737, G.732). 

8 Mb/s: 
Unframed. 
FAS (6.737). 

34 Mb/s: 
Unframed. 
FAS (G.751). 

140 Mb/s: 
Unframed. 
FAS (G.751). 

CAS (signalling in TS 16): 
Bits displayed: a, б, c, d. 
VFchannel: 1 to 30. 
Value displayed: 1 or 0. 


TU12/TU3/VC4 DEMAPPING 


Demapping TU12, ТИЗ and VC4 – 
Signal Drop to: 
Internal Receiver: 
2 Mb/s. 
34 Mb/s. 
140 Mb/s. 
External Signal Output: 
2 Mb/s. 
34 Mb/s. 
140 Mb/s. 
Demapping Mode: 
Floating Asynch. 
TU12 Active Demap Channel Selection: 
Allows selection of any one of 
63 TU channels. 
ТОЗ Active Demap Channel Selection: 
Allows selection of any one of three 
TU channels. 
140 Mb/s Active Demap Channel from 
Selected STM-1 VC4. 


TU PATH OVERHEAD 


TU12 Path Overhead Access 

(bits 5 to 7 only) - 

V5 control (----хххх-). 

Set Path Overhead bytes to any value from 
binary 00000000 to 11111111: N2 and K4. 
View all TU Path Overhead bytes. 


TU3 Path Overhead Access — 

Set Path Overhead bytes to any value from 
binary 00000000 to 11111111: 

Set G1 bits 5 to 7 only. 

C2, F3, K3, N1 (H4 bits 1 to 6 only). 

View all TU Path Overhead bytes. 


TU3 Path Trace Byte J1 - 

Send user-defined 15-bytes and CRC 
sequence, or set to all "space" characters. 
View Path Trace J1. 


TU12 Path Trace Byte J2 - 

Send user-defined 16-byte sequence, or set 
to 00000000 (null). 

View Path Trace J2. 


TU POINTER MEASUREMENT 


TU Pointer Interaction - TU12, TUS, or AU, 
but not at same time. 

Single: Single pointer justification 

(increment or decrement). 

Burst: Bursts of two to eight pointer justifica- 
tions spaced four multi-frames apart. All 
adjustments within a given burst are in the 
same direction. Subsequent bursts are in 
alternating directions. 

Continuous: Pointer justifications occur contin- 
uously at a predetermined rate in an increment- 
ing, decrementing, or alternating direction. 
Rate between movements: 48 ms to 1 s, with 
a resolution of 1 ms. 
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Set to Value - 

Set to a new location with or without the 
NDF being set. 

TU12 Range is from 0 to 1023 (140 to 1023 
are illegal locations). 

TU3 Range is from 0 to 1023 (783 to 1023 
are illegal locations). 


TU Pointer Sequences Available — 
G.783(a): Single alternating. 
G. и ): Regular plus double. 

): Regular plus missing. 
): Double alternating. 
): Single. 
f): Burst. 
g1): Periodic 87-3. 
92): Periodic 87-3 with Add. 
8. 783(g3): Periodic 87-3 with Cancel. 
G.783(h1): 

): 


C 
d 
e 


1 
2 
3 
Periodic. 


G.783(h2): Periodic with Add. 
G.783(h3): Periodic with Cancel. 


Phase Transient Pointer Adjustment Burst — 
TU-3 Periodic 85-5. 

TU-3 Periodic 85-5 with add. 

TU-3 Periodic 85-5 with cancel. 

TU-12 Periodic 35-1. 

TU-12 Periodic 35-1 with add. 

TU-12 Periodic 35-1 with cancel. 


Pointer Direction — 

Positive or negative. 

Initialization Period: On or Off. Thirty second 
burst of one pointer per second in the same 

direction as the selected test. 

Cool Down Period: On or Off. This will last at 
least 60 seconds. 


PDH AND TU MEASUREMENTS 


PDH Error Count, Error Rate, 
and Error Seconds - 

FAS. 

CRC-4 (2 Mb/s only). 

Pattern bit. 


TU Error Count, Error Rate 
and Error seconds - 

TU12 BIP-2: TU3 BIP-8. 
TU12 RDI: TU3 RDI. 


PDH Alarm and Failure Seconds — 
AIS: RDI. 

Loss of Sync Sequence (LSS). 
Loss of Frame (FAS). 

Loss of Signal. 


TU Alarm and Failure Seconds — 
TU AIS. 

TU RDI. 

TU Loss of Pointer. 

TU Loss of Multiframe. 
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TU Pointer Measurements — 
Seconds: 

LOP. 

Illegal pointers. 

NDF. 


Count: 
Illegal pointers. 
Positive justifications. 
Negative justifications. 


6.826 Analysis for TUs - 

TU12 BIP-2 and RDI. 

Seconds and ratio. 

Error blocks, ES, SES, UAS, CSES 
background block errors. 

RDI-Count, RDI-ES, RDI-UAS, RDI-EFS. 


ТИЗ BIP-8 and RDI - 

Seconds and ratio. 

Error blocks, ES, SES, UAS, background 
block errors. 

RDI-Count, RDI-ES, RDI-UAS, RDI-EFS. 


6.821 Analysis for PDH — 

PDH frame and CRC-4 errors, seconds, and 
percent of total time. 

Error-count, ES, SES, UAS, EFS, DM. 
Payload (Pattern Bit Errors) — 

Seconds and percent of total time. 
Error-count, ES, SES, UAS, EFS, DM. 


M.2100 Analysis for PDH - 


In-service seconds and percent of total time: 


Error-count, ES, SES, UAS, EFS. 
Out-of-service seconds and percent of total 
time: Error-count, ES, SES, UAS, EFS. 


6.826 Analysis of PDH (within channel(s) 
under test at all enabled MUX levels) — 
In-service for selected rate: ES, %ES, SES, 
%SES, UAS, %UAS. 

For remote selected rate: ES, %ES, SES, 
%SES, UAS, %UAS, PUAS, %PUAS. 


PDH Standards Compliance — 

PDH Mapping/Demapping: G.707. 

PDH Line Interfaces: G.703. 

PDH Jitter Tolerance: G.823. 

PDH Error Analysis: G.821, G.826, M.2100. 
PRBS Test Patterns: 0.151, 0.152, 0.153. 
Monitor Mode Levels: G.772. 

PDH Framing: G.704, G.732, G.737, 

G.742, G.751. 
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CTS 850 Option 14 Jitter and 
Wander Characteristics 


JITTER GENERATOR (REQUIRES OPTION 14) 


Meets or exceeds the requirements of ITU-T 
G.823, G.825, 0.171, 0.17s (draft). 


Jittered Line Output - Sinusoidal modulation 
of transmit clock frequency, applicable to any 
SDH or PDH data rate, except 8 Mbit/s (E2). 


Modulation Range — Modulation is selec- 
table up to the following limits, which 
depend on the rate: 


slope = 1 
decade/decade 


к 


slope = 1 
decade/decade 


M 


Jitter Amplitude 


ft "EP 
Jitter Frequency 


Amplitude 

Scale (Ul...) A0 M A2 A3 
All rates — 100000 — 10 3 1 
Frequency {0 пови 5 
Scale (Hz) 

2 Mb/s 12 30 300 9 33 100 
rate  uHz mHz Hz kHz kHz КН? 
34 Mb/s 12 30 300 10 270 800 


rate uHz mHz Hz kHz kHz КН? 


140Mb/s 12 30 300 20 12 35 
rae ИН mHz Hz kHz MHz MHz 
52 Mb/s 12 30 300 10 130 400 
rate wHe mHz Hz KHz № №. 
155Mb/s 12 30 300 35 430 13 
rate | uHz mHz Hz kHz kHz MHz 
622Mb/s 12 30 300 125 17 50 
rate И mHz Hz kHz MHz MHz 
Amplitude Accuracy - 


622 Mb/s: +5% +0.06 UI. 
All Other Rates: +5% «0.03 UI. 


Amplitude Resolution — 0.01, nominal. 


Frequency Accuracy — 

Below 1.00 kHz: «196. 

1.00 kHz and Above: «5 ppm. 

Frequency Resolution — Three decimal places. 
Jittered Clock Output - Operates in addition 
to the jittered line output when selected. 
Compliant with G.703 2048 kHz 
synchronization interface specifications. 


Output Level (typical) - 0.8 V,., all rates, 
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AC-coupled, unbalanced 75 termination. 


2 MHz 6.703 Output — Compliant with 
G.703 2048 kHz synchronization interface 
specifications. 


Nominal Clock Rates — 2 MHz, 34 MHz, 
52 MHz, 140 MHz, 155 MHz, or 622 MHz. 
Can be set independently of transmit line rate. 


Connector - Rear-panel, unbalanced 75 Q BNC. 


JITTER AND WANDER ANALYSIS FOR 
SDH/PDH 

Peak-to-peak or RMS jitter measurement of 
the clock or line input. Meets or exceeds the 
requirements of ITU-T G.783, G.823, G.825, 
G.958, 0.171, and 0.171s (draft). 


Jitter Measurements — 

Peak-to-peak Jitter (UI). 

Positive Peak Jitter (UI). 

Negative Peak Jitter (UI). 

Jitter Hit Seconds. 

Jitter Unlocked Seconds. 

RMS (UI). 

Timing Quality (video-related measurements) – 
Pointer Event Seconds. 

Current Frequency Drift Rate (ppm/s). 
Maximum Frequency Drift Rate (ppm/s). 


Normal and Extended Jitter Measurement 
Resolution and Range — 

Normal Resolution: 0.005 UI. Resolution is 
0.1UI for Fullband (0.1 Hz highpass). 
Resolution for RMS is 0.001 Ulgys. 
Extended Resolution: 0.01 UI except fullband 
0.1 Hz, 0.1 UI. 

Range: See graph: 


extended 
“у 
slope =1 
decade/decade 


normal — | і й slope = 1 
- : decade/decade 


o 
v 
3 
2 
2 
Е 
< 
LJ 
5 
Ё 
5 


Jitter Frequency 
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Amplitude 
Scale (Ш) M A2 A3 M 


All rates | 200 10 6 05 

Frequency fi f2 f3 f4 15 6 {7 

Scale (Hz) 

2 Mb/s 0.1 15 300 1.9 3.2 38.4 100 
аб... Hz Hz Hz kHz kHz kHz КН? 
34Mb/s 0.1 15 300 8 13.3 160 800 
rate Hz Hz Hz kHz kHz kHz kHz 


140Mb/s 0.1 15 300 16 26.7 320 3.5 
ate № Hz kHz kHz 


52 Mb/s 0.1 15 300 16 26.7 320 4 
Hz kHz kHz 


155 Mb/s 0.1 15 300 16 26.7 320 13 


rate _Н> Hz Hz Hz kHz kHz MHz. 
622 Mb/s 0.1 15 300 40 68 1.33 5.0 
rate Hz Hz Hz kHz kHz MHz MHz 


Fixed Error Noise with Clock (typical) — 
For peak-to-peak measurement, in Ulp-p: 


Full Full Full 

High Wide band band band 

Rate band band (10Hz) (1Hz) (0.1 Hz) 
2Mb/s 0.021 0.031 «01 «01 «01 
34 Mb/s 0.02 003 «01 «01 «01 
140Mb/s 0.04 0.05 <01 <01 «0.1 
52 Mb/s В 0.02 0.03 «01 <0.1 0.1 
155 Mb/s 0.02 0.03 «0.1 «01 «0.1 
622 Mb/s 0.05 0.06 «0.1 «015 «02 


!For extended range, 2 Mb/s fixed error less than 
or equal to 0.1 UI. For RMS measurements, €0.01 
UIRMS at all rates. 


Fixed Error with PRBS Data Signal (typical) - 
For peak-to-peak measurement, in Ulp-p: 


Full Full Full 

High Wide band band бапа 

Rate band band (10Hz) (1 Hz) (0.1 Hz) 
2Mb/s 0.0351 0035! «0.1 <01 «01 
34 Mb/s 0.035 0.035 «0. «0.1 «01 
140Mb/s 0.035 0.035 «01 «0.1 «01 
52 Mb/s 0.035 0.035 «01 «01 «01 
155 Mb/s 0.035 0.035 «0.1 «0.1 «0.1 
622 Mb/s 0.06 0.07 «01 <0.2 <0.3 


or equal to 0.1 UI. For RMS measurements, <0.01 
UIRMS at all rates. 


Jitter Measurement Accuracy — Jitter mea- 
surement accuracy is a function of the mod- 
ulation frequency and the highpass filter cho- 
sen. Measured jitter frequency response is 
expressed by the equation: 


Where: fLC = Lower cutoff frequency. 


1 . 1 
(QR) quy 


fUC - High frequency cutoff 
(defined below). 
Pass-band is from fLC to fUC. 
Uncertainity = +5%A + fixed error, where A is 
the actual jitter at the input. 


Measurement Frequency Response — 
Measurement filters meet the requirements 
of ITU-T G.783, G.823, G.825, G.958, 
and 0.175 (draft). 
Lower Cutoff (high pass): First order 
(-20 dB/decade). 
Upper Cutoff (low pass): Third order 
(-60 dB/decade). 
Cutoff Frequencies: -3 dB +1 dB. 
Wideband Filter (-3 dB): 
2 Mb/s: 20 Hz to 100 kHz. 
34 Mb/s: 100 Hz to 800 kHz. 
140 Mb/s: 200 Hz to 3.5 MHz. 
STM-OE: 100 Hz to 400 kHz. 
STM-1E: 500 Hz to 1.3 MHz. 
STM-1: 500 Hz to 1.3 MHz. 
STM-4: 1 kHz to 5 MHz. 
Highband Filter (-3 dB): 
2 Mb/s: 18 kHz to 100 kHz (low Q). 
2 Mb/s: 700 Hz to 100 KHz (high Q). 
34 Mb/s: 10 kHz to 800 kHz. 
140 Mb/s: 10 kHz to 3.5 MHz. 
STM-OE: 20 kHz to 400 kHz. 
STM-1E: 65 kHz to 1.3 MHz. 
STM-1: 65 kHz to 1.3 MHz. 
STM-4: 250 kHz to 5 MHz. 
Fullband Filter (-3 dB): Lower -3dB 
frequency is user selectable to 0.1 Hz, 
1 Hz, or 10 Hz. 
2 Mb/s: 10 Hz to 100 kHz. 
34 Mb/s: 10 Hz to 800 kHz. 
140 Mb/s: 10 Hz to 3.5 MHz. 
STM-OE: 10 Hz to 400 kHz. 
STM-1E: 10 Hz to 1.3 MHz. 
STM-1: 10 Hz to 1.3 MHz. 
STM-4: 10 Hz to 5 MHz. 
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RMS Filter (-3 dB): 
2 Mb/s: 12 kHz to 100 kHz 
34 Mb/s: 12 kHz to 800 kHz. 
140 Mb/s: 12 kHz to 3.5 MHz. 
STM-OE: 12 kHz to 400 kHz. 
STM-1E: 12 kHz to 1.3 MHz. 
STM-1: 12 kHz to 1.3 MHz. 
STM-4: 12 kHz to 5 MHz. 


Jitter Clock Input - Input to measure jitter 
on a clock signal. 

Nominal Clock Rates: Any supported SDH or 
PDH rate, except 8 Mbit/s (E2). Rate is 
independent of the receive line rate. 
Frequency Tolerance: Nominal rate +100 ppm. 
Input Amplitude: 0.4 Vp-p minimum, 

1.5 Vp-p maximum. 

Connector: Rear-panel, unbalanced 75 Q BNC. 


Analog Jitter Output — Demodulated jitter 
from the receiver. Output is filtered by any 
measurement filters selected. 
Connector: Rear-panel 50 Q BNC. 
Sensitivity (typical): 
Normal measurement range: 100 mV/UI. 
Extended measurement range: 
2.65 mV/UI. 
Output Level (typical): +1 V centered at 0 V 
+100 mV. 
Accuracy: +5% in addition to measurement 
inaccuracy. 


Lock Time - 

Wideband, Highband, or Fullband (10 Hz) 
Highpass Filter: «5 s. 

1.0 Hz Highpass Filter: «30 s fullband. 
0.1 Hz Highpass Filter: « 60 s fullband. 


WANDER MEASUREMENTS 

According to ITU-T G.813, G.812, ETS300 
462-n. 

Sample Rate: 50 Hz. 

Anti-alias Filter: 10 Hz + 20% first order 
roll-off, according to ETS 300 462-3. 


Peak-to-Peak Measurement — 

Range: 48.8 ms. 

Noise: +5 ns for observation periods «100 s. 
Accuracy: 1% + noise. 

Bandwidth: 0 Hz to 10 Hz min. 

Resolution: 1 ns. 


TIE Measurement — 

Range: 48.8 ms. 

Noise: +5 ns for observation periods «100 s. 
Accuracy: 1% + noise. 

Bandwidth: 0 Hz to 10 Hz min. 

Resolution: 1 ns. 


Frequency Measurement — 
Resolution: 1 Hz absolute (0.01 ppm relative). 
Accuracy: «0.1 ppm with respect to source clock. 
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Frequency Drift Rate - 


Range: 0 to 867.480 ppm/s. 
Accuracy: «196 + 0.01 ppm/s. 
Bandwidth: 0 Hz to 0.5 Hz. 


Resolution: 0.001 ppm/s. 


SDH LEDS 

SDH Status Indicators - 
LOS. 

LOF. 

OOF. 

LOP. 

MS AIS. 

MS RDI. 

AU AIS. 

HP RDI. 

Signal Present. 
Pattern Lock. 
LSS. 

Error. 

Pointer Adjust. 


SDH HISTOGRAMS 
Error Count (general). 


Pattern Bit. 
Pointer Jitter. 


SDH DEFECTS (ON/OFF) 
LOS. 


OOF. 

LOF. 

AU-LOP. 
MS-AIS. 
AU-RD. 
Path-AlS. 
Path-RDI. 
Pattern Loss. 
Loss of Power. 


PDH AND TU LEDS 


PDH and TU Status Indicators: 


TU AIS. 
PDH AIS. 
LP RDI. 
PDH RAI. 


PDH AND TU HISTOGRAMS 


Error Count (general). 
E-1 Anomalies. 
TU-BIP. 

LP-REI. 

Pattern Bit. 

Pointer Jitter. 


PDH AND TU DEFECTS (ON/OFF) 
LOS. 


LOF. 

PDH-AIS. 
PDH-RAI. 
TU-LOP. 
TU-AIS. 
TU-RDI. 
TU-LOM. 
Pattern Loss. 
Loss of Power. 


TU POINTERS 
TU Pointer Value. 
Pointer Justification. 


SDH POINTERS 
AU Pointer Value. 
Pointer Justification. 


MEASUREMENT UTILITIES 

Measurement Control. 

Manual Start/Stop. 

Timed: 1 s to 99 days with 1 s resolution. 
Continuous. 


HISTOGRAM DISPLAY RESOLUTION 

High: 1 s (displays 1 hour with 1 s resolution). 
Normal: 1 min, 5 min, 15 min, 1.2 hours 
(displays 3 hours with 1 min resolution). 
Low: 15 min, 60 min, 4 hrs, 12 hrs 

(displays 45 days with 15 min resolution). 


RESULT LOGGING 

All measurements are recorded with 
start/stop time and date. 

The current and previous results are stored 
in memory both totalized and graphical. 
Both graphical and totalized results can be 
stored on a disk. 


UTILITIES 


TroubleScan — Scans all measurement 
results for key violations. 


AutoScan — AutoScan to incoming signal 
(rate, mapping, framing and pattern). 
Identifies incoming signal and presents graph- 
ical display of AU and TU structure. Identifies 
TU signal status by showing TU number, 
equipped vs unequipped, alarms, and pattern. 
Stored Setups — 

Five front-panel setups in memory. 

200 front-panel setups per disk. 

Pass/Fail Tests — Pre-defined Pass/Fail tests 
can be created, stored, and executed. Up to 
200 Pass/Fail tests can be stored per disk. 
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Add/Drop Interface - 
Data communication channels and user chan- 
nels. A DB-37 female connector provides the 
interface to an external protocol analyzer. 
Clock and data signals are differential TTL, 
conform to V.11 specifications, and are also 
compatible with single-ended TTL signals. 
Add/Drop: 

D1 to D3. 

D4 to D12. 


Connector: 37-Pin DIN (DTE and DCE). 
RJ11-style handset jack for analog access 
to E1/E2 bytes. 


Triggering — Pulse at start of each 
SDH frame (Tx and Rx). 
Connector: 37-Pin DIN. 


Disk Drive - 3.5 іп. 1.44 MB, DOS compatible. 
Measurement Results. 
Stored setups and Pass/Fail tests. 


Printer — 
Printer Support: Epson, HP Thinkjet, ASCII text. 
Serial Printer Port: V.24. 
Printer Format: 

Print to disk. 

BMP format. 

Interleaf format. 

Encapsulated PostScript. 

ASCII text. 


Computer Interface — 
IEEE-488.2. 
RS-232C (DB9 connector). 


Help Mode — Online task-oriented help. 
Display - 

Type: 7 in. diagonal CRT, green phosphor. 
Resolution: 640 by 480 pixels. 

VGA Output: 15-Pin connector. 


General Characteristics 


ENVIRONMENTAL, EMC, SAFETY 

Temperature — 

Operating: 0°C to +40°C. 

Non-operating: —40?C to +70°C. 

Humidity — 

Operating: 
2 hours or less: Up to 95% relative 
humidity at +40°C or below. 
Continuous: Up to 90% relative humidity 
at +30°C or below. 
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Altitude — 
Operating: Up to 4,572 m (15,000 ft). 
Non-operating: Up to 12,192 m (40,000 ft.). 


Transportation Handling — Qualifies under 
National Safe Transit Association 1s 
Pre-shipment Test 1A-B-1. 


EMC - Meets intent of Directive 89/336/EEC 
for Electromagnetic Compatibility. 
Compliance: 

EN 5501. 

AS/NZS 2064.1/2. 

EN 50082-1. 

IEC 801-2. 

IEC 801-3. 

IEC 801-4. 

IEC 801-5. 

FCC Regulation 47, Part 15, Subpart B, 

Class A Limits. 

Low Voltage Directive 73/23/EEC, 

Amended by 93/68/EEC. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CTS 850 SDH/PDH JITTER TEST SET 

Includes: User's manual, programmer reference 
manual, 75 Q Loopback cable, 115 V U.S. power 
cord, front cover, accessory pouch. 


CTS 850 OPTIONS 
Opt. 01 - STM-0/1E 51/155 Mbit/s Electrical 
Interface Plug-in. 


Opt. 03 - Optical and electrical 1310 nm interface 
plug-in for 52 Mbit/s and 155 Mbit/s. 


Connector options (user selectable when ordering): 
Opt. 31 - FC-PC connectors. 

Opt. 32 - ST connectors. 

Opt. 33 - SC connectors. 

Opt. 34 - DIN connectors. 


Opt. 04 - Optical and electrical 1310 nm interface 
plug-in for 52 Mbit/s, 155 Mbit/s, and 622 Mbit/s. 


Connector options (user selectable when ordering): 


Opt. 31 – FC-PC connectors. 
Opt. 32 - ST connectors. 
Opt. 33 - SC connectors. 
Opt. 34 - DIN connectors. 


Opt. 05 — Optical and Electrical 1550 nm interface 
plug-in for 52 Mbit/s, 155 Mbit/s, and 622 Mbit/s. 


Gonnector options (user selectable when ordering): 


Opt. 31 - FC-PC connectors. 
Opt. 32 - ST connectors. 
Opt. 33 - SC connectors. 
Opt. 34 - DIN connectors. 


Opt. 06 - Optical and Electrical 1310/1550 nm 
interface plug-in for 52 Mbit/s, 155 Mbit/s, and 
622 Mbit/s (combines Options 04 and 05). 


Connector options (user selectable when ordering): 


Opt. 31 - FC-PC connectors. 


Safety - 
Class: Class |, as per IEC 1010-1, Annex Н, 
grounded product. 
Compliance: 
EN 61010-1. 
ANSI/ISA 582.02.01. 
IEC1010-1. 
UL3111-1. 
CAN/CSA-22.2 No. 1010.1. 
Overvoltage CAT II per IEC 1010-1, Annex J. 


Other Compliance - 
Pollution Degree: Degree 2 as defined in IEC 
1010-1. Rated for indoor use only. 


POWER 


Source Power — 

AC Line Voltage Ranges: 100 V to 132 V, 
180 V to 250 V. 

Line Frequency: 100 V to 132 V, 50/60 Hz 
and 400 Hz; 180 V to 250 V, 40 Hz to 60 Hz. 


Opt. 32 - ST connectors. 

Opt. 33 - SC connectors. 

Opt. 34 - DIN connectors. 

Opt. 08 - VC4-4c concatenated 622 Mbit/s map- 
ping. 

Opt. 12 - 1.6/5.6 connectors for all 75 О BNC 
front-panel connectors. 

Opt. 14 - SDH/PDH jitter/wander test, including 
Wander Analyst application software. 

Opt. 38 - Nx64kbit/s, 2 Mbit/s, 8 Mbit/s, 34 
Mbit/s, 140 Mbit/s, TU-12, ТОЗ capabilities. 
Includes: Electrical interface for 2 Mbit/s, 8 Mbit/s, 
34 Mbit/s, and 140 Mbit/s, and Mux/Demux front- 
zy connectors; 120 О 3-Pin Siemens, 75 Q 
Opt. C3 - Three years calibration services. 

Opt. C5 - Five years calibration services. 


Opt. R5 - Five years post-warranty repair protection. 


INTERNATIONAL POWER CORD OPTIONS 
Opt. A1 - Universal Euro 220 V, 50 Hz. 


Opt. A2 – UK 240 V, 50 Hz. 

Opt. АЗ — Australian 240 V, 50 Hz. 

Opt. A4 — North American 240 V, 60 Hz. 

Opt. A5 — Switzerland 220 V, 50 Hz. 

CTS 850 RECOMMENDED ACCESSORIES 

Hard Case — 016-1157-00. 

Soft Case - 016-1158-00. 

10 Db Attenuator (FC-PC TO FC-PC) - 119-1387-00. 


Connector Kit (FC-PC, ST, DIN, AND SC) - 
020-1885-00. 


Rack Mount Kit — 016-1406-00. 
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Maximum Current — 6 Agus. 
PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height ыы 65 
Width? _ 362 1425 
Depth _ 4. 19.25 
Weight kg Ib 
Ме BL 19.3 
Shipping (approx.) 14.1 31 


! 191 mm (7.5 in.) with accessory pouch. 
? 564 mm (22.2 in.) with handle extended. 


FC-PC To FC-PC Single-Mode Optical Cable, 
2m - 174-1387-00. 


FC-PC To ST Single-Mode Optical Cable, 
2 m - 174-1386-00. 


FC-PC To Biconic Single-Mode Optical Cable, 
2m - 174-1388-00. 


FC-PC To Diamond 3.5 Single-Mode Optical 
Cable, 2 m - 174-1385-00. 


2 mhits/s Electrical Cable Siemens-Siemens, 
120 Q, 2 m - 012-1469-00. 


PDH/STM-1E Electrical BNC-BNC, 75 O, 
2 m - 012-1338-00. 


Adapter BNC, 1.6/5.6 — 013-0300-00. 
RELATED BROADBAND TEST PRODUCTS 
ST2400 2.4 Gb/s SDH/SONET Analyzer. 
SJ300E SDH/SONET Jitter Analyzer. 
MTS200 Series MPEG Test Systems. 


WARRANTY 
One year parts and labor. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ED See Tektronix on the World Wide Web: 
WY 


http://www.tek.com 


СЄ 


“олт мыш 


Флота стона registered facilities. 
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Е 
Pa € Features 


ST112 
e OC-1/3/3c/12/12c Framing and Payload per 
Bellcore and ANSI Specifications 


* Complete Overhead and Bit Error Rate 
Testing (BERT) 


* Extended Control and Measurement Display 
via VT100 and RS-232 Support 


* STS-3c/12c, 093, and VT1.5 Payload 
Mappings 
* User-upgradeable Software 


* Unique VT1.5 Channel Scan and SONET 
Trouble Scan 


• Standalone DS1/3 Test Capability 


* Six DSX-3 or Six STSX-1 and Four DSX-1 
Outputs 


e LabVIEW®"! Driver Compatibility 


* Quick Setup for Automatic Configuration of 
Standard Test Modes 


* AutoSeek (Automatic Detection of Receive 
Signal) and AutoLink (Receiver Follows 
Transmitter) 


* Full SPE and VT pointer control 


* Multiple Electrical Outputs for Four DS1, 
Six DS3/STSX-1 


* Access to All SONET Overhead Bytes 


* Data Communications Channel (DCC) 
Add/Drop 


* Multiple Simultaneous Timed Alarms and 
Errors (for Software Regression Testing 
and Other Applications) 


Applications 


* SONET Network Element Testing 
* Loopback Testing 
* End-to-End Testing and Monitoring 


* Path Provisioning and Performance 
Monitoring 


*! LabVIEW is a registered trademark of National 
Instrument Corporation. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


К See Tektronix on the World Wide Web: 
NAM hitp://www.tek.com 
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ST112 Portable Transceiver 


The portable ST112 transmission analyzer is 
on the leading edge of today’s growing need 
for SONET testing. It’s designed not only to 
support today’s needs, but tomorrow’s 
emerging technologies as well. The powerful 
ST112 is a compact single-unit solution for 
providing extensive SONET STSX-1, 
0С-1/3/3с/12/12с signal generation and 
analysis for tributary and network testing. 
Optimized for lab-based conformance and 
field-based installation testing, the ST112 
extends SONET testing technology to ATM by 
delivering a clear channel STS-3c concate- 
nated mapping in addition to the standard 
DS3 and VT1.5 mappings. The ST112 com- 
bines easy-to-use, powerful test solutions 
with user-upgradeable software to meet 
evolving SONET standards. 


RUGGED, PORTABLE DESIGN WITH 
POWERFUL FEATURES 

While its portable, lightweight transceiver 
design makes the ST112 an ideal SONET test 
set, its extensive DSX-1 and DSX-3 test 
capabilities also provide outstanding network 
payload drop testings. At less than 22 pounds, 
the ST112 is the single-unit solution for all 
SONET testing where portability and ease-of- 
use are important. Standard RS-232, GPIB, 
and parallel printer interfaces, as well as 
VT100 terminal capability, provide the ST112 
with complete remote control, display, and 
printed report features. 


SIMPLE TO USE 
The following features make the ST112 simple 
to use: 
* Front-panel LEDs provide instantaneous 
identification of the operational status 
and alarms 


* Built-in LCD screen displays test menus 
and results 


* AutoLink feature automatically resets receiver 
to match user-updated transmitter settings 


* VT100 terminal interface allows easy 
remote access to extended menus 
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* Interruptible pause/resume aids completion 
of long test cycles 


UPGRADEABLE SOFTWARE EVOLVE WITH 
SONET STANDARDS 

The ST112's advanced design enables the 
user to easily install software upgrades. This 
feature avoids obsolescence and keeps the 
ST112 on the leading edge of the evolving 
SONET standards. 


EXTENSIVE SONET TEST CAPABILITIES 

The ST112's SONET capabilities include not 

only optical carrier generation, but also STS- 
3c/12c, DS3, and VT1.5 payload generation. 
Additional features include: 

* VT Channel Scan for testing VT mappings 


* Event sync (Option 07) provides output 
signals for deriving switch timing or 
propagation delay from alarm conditions 


* Byte synchronous payload mapping for 
next generation DLC testing 


* Full error and alarm generation 


The ST112 Receiver analyzes the incoming 
optical signal and displays performance 
monitoring information for the optical signal 
and payloads. 


TROUBLESCAN SYSTEMATICALLY SEARCHES 
FOR ERRORS 

The ST112 has been carefully engineered to 
enable the user to work smarter, not harder. 
For example, the ST112 Receiver has a 
unique, time-saving feature called STS 
TroubleScan, which systematically scans the 
entire input signal and displays any detected 
errors and alarms on all payload envelopes. 


Characteristics 


SYNCHRONIZATION INTERFACES 
Internal - 

SONET: 51.84 MHz «10 ppm. 

DS3: 44.736 MHz +10 ppm. 

DS1: 1.544 MHz +100 ppm. 
External — 

SONET: 51.84 MHz + 100 ppm; 
155.52 MHz +100 ppm. 

Loop Timing — 

Recovered Rx Clock to Transmitter. 
BITS Timing - 

DSX-1 input used as Tx Timing Reference. 


PAYLOADS 

DS3 Payload — 

General: A single internally or externally 
generated asynchronous DS3 signal is 
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mapped into an STS-1 payload. Frame 
Patterns: 

M13, C-bit, unframed. Payload Patterns: 
2?3 — 1, 215 — 1, AIS, Idle, All Ones. 


Tributary VT1.5 Payload - 

General: A single internally or externally gener- 
ated asynchronous DS1 signal is mapped into 
a specified STS-1 payload virtual tributary. 
Active channel pattern: PRBS 2?3 — 1, QRW, 
3/24, 55 Octet, All Ones. 

Framing: Unframed, SF, ESF, SLC96.Modes: 
Floating, Bit Asynchronous, Simplified H4 
Coding, Bit Synchronous Locked, Byte 
Floating, Byte Locked.VT Pointer Justification: 
Positive and negative single justifications. 
New Data Flag (NDF) operations cause the 
pointer to jump to a new location. 

Payload structure: DS1 payload is mapped 
into one channel or all 28 channels. 
STS-3c/12c Payloads - 

An internally generated 223 — 1 PRBS 
sequence with valid path overhead. 

ALARM AND ERROR GENERATION 

Section — Loss of Signal (LOS), Loss of 
Frame (LOF), BER, Single error inject. 

Line - Alarm Indication Signal (AIS), Far End 
Receive Failure (FERF), Bit Error Rate (BER), 
Single error inject. 

Path — Loss of Pointer (LOP), STS Path 
Yellow, STS Path AIS, BER, Single error 
inject, Far End Block Error (FEBE). 

VT - VT LOP, VT Path Yellow, VT Path AIS, BER. 
Alarm Type — Burst or continuous, External 
TTL event trigger when alarm is activated. 
Random Bit Error Injection — 1.5 x 10-3 to 
1079 rate or single. 


Bipolar Pulse Violation - 1.5 x 10-3 to 10? 
rate or single. 


EDITING 

Transport and Path Overhead Byte 
Modification — All of the overhead bytes 
except B1-B3 and H1-H3. 


Pointer Control - Single positive and negative 
pointer justifications and NDF pointer changes 
to any valid value for both SPE and VT. 


GENERAL 

Frame Detection — 

STS-1: Detection based on A1, A2.STS-3/12: 
Detection based on A1, A2, A2. 


Indicator Lamps - LEDs provide current and 
history status for Section, Line, Path, SPE, 
VT, 051, and 053 status. 


NOTE: CLASS 1 LASER PRODUCT. This prod- 
uct conforms to the applicable requirements 
of 21 CFR 1040 at the date of manufacture. 


MEASUREMENTS 

SONET Alarms — 

Section: B1 Code Errors OOF (Out-Of-Frame), 
LOF, Frame pattern errors, LOS.Line: B2 
Code Errors, LOP, FEBE, AIS.Path: B3 Code 
Errors, AIS, Yellow, FEBE, RDI.VT: BIP-2, 
AIS, RDI, FEBE. 


Payload Parameters — 

VTI.5 payload to DS1 payload: Parity and 
frame errors, bit errors, AIS, Idle and All 
Ones, X-Bit.VT1.5 payload: Bit Errors (PRBS 
or fixed word), AIS, Yellow, CRC-6, Frame 
errors, LOF.STS-3c payload: Bit Errors. 


T-carrier Parameters — 
DS3: BPV, Parity, Bit, and Status parameters. 
DS1: BPV, CRC, Bit, and Status parameters. 


PERFORMANCE STATISTICS 

Parameters — 

Section (B1): Total, Rate, ES, SES Total.Line 
(B2): Total, Rate, ES, SES Total.STS Path 
(B3): Total Rate, ES, SES. VT Path (BIP-2): 
Total, Rate, ES, SES Total.Payload/DS3 

(Bit and Parity): Rate, Total, ES, SES. 
Payload/DS1 (Bit Error): Rate, Total, ES. 
Payload/3c (Bit Error): Rate, Total, ES. 


DATA COMMUNICATIONS CHANNEL 
Section — D1-D3, 192 KB/s. 


Line - 04-012, 576 KB/s. 


ORDERWIRE 
Local and Express handset interface. 


REMOTE INTERFACES 
Ports - RS-232C, GPIB, Parallel Printer. 
Drivers — VT100 terminal. 


OPTICAL SPECIFICATIONS 
0C-1/3 Tx Power Qut - —9 dBm typical. 


0С-12 Tx Standard Power Qut - —8 dBm. 
06-12 TX High Power Qut - —4 dBm. 
0С-1/3/12 Rx Sensitivity - —30 dBm. 


POWER 
AC Line — 115/220 V AC +10%. 


Power Consumption — —250 W maximum 
PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 152 | 6 
Width | ..366 144 
Depth 419 | . 16.5 
Weight kg Ibs. 
Г) 22 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


ST112 
SONET Test Set DS1/3, STS-1. 
Includes: Power Cord, Manual. 


Opt. 03 - OC-1/3/3c 1310 nm FC Connector. 

Opt. 04 - ОС-1/3/3с/12 1310 nm FC Connector. 
Opt. 06 — LabVIEW*! Drivers Remote Test. 

Opt. 07 - Event Sync Output. 

Opt. 08 — Payload Mappings; OC-12c/STS-12-c. 
Opt. 1C - Replace BNC Connectors with WECO 560. 
Opt. 2C - Replace 310 Connectors with Bantam. 
Opt. 3€ - Replace FC Connectors with SC. 

Opt. 4C - Replace FC Connectors with ST. 

Opt. 1M - Rackmount. 


MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

See page 646 for further information. 
RECOMMENDED ACCESSORIES 

Soft Carrying Case for ST112 — 

Order 016-1442-00. 

Hard Carrying Case for ST112 - 

Order 016-1443-00. 
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10 ft. 25-Pin Male-to-Male RS-232 Cable - 
Order 012-1384-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


me See Tektronix on the World Wide Web: 
ММУ hitp://www.tek.com 
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SDH/SONET Test Sets 


ST2400 


и 
laf Features 


ST2400 

* 2.488 Gb/s Section and Line Testing for 
0С-48 and STM-16 (2.4 Gb/s Multiplexer 
Section/Regeneration Section-Europe) 


* Easy Front-panel Control -Мо External PC 
Required 


* Configurable as a Receiver, a Transmitter, 
or a Transceiver 


* PRBS Patterns to Emulate Real Traffic 
* Through Mode Operation 

• Software Download of New Features 
* Full-screen VT100 Operation 


* Integrated ST112 Control Option for DS1 
through OC-48 SONET Testing 


* Works with CTS 850 for E1 to STM-16 SDH 
Testing 


* Compact Size for Portability 


* External Add/Drop of 155 Mb/s Electrical 
and 15 Optical Signals 


• Special Optics for WDM Applications 
* Dual Wavelength Available with «6 nm 
* 2Mb/s or 2 MHz External Reference Timing 


Applications 


* Testing 2.4 Gb/x DWDM SDH/SONET Client 


Systems 

* Testing of 2.4 Gb/s SDH/SONET Network 
Elements and Transmission Lines 

* 10 Gb/s System (0C-192 or STM-64) drop 
testing 

* Independent Monitoring and Arbitration at 
System Boundaries 

* Network Evaluation, Provisioning, and 
Maintenance 

* SDH/SONET Bit Error Rate Tester for 
SDH/SONET Component and Equipment 
Manufacturers (Conformance and 
Compliance) 


———— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


CN See Tektronix on the World Wide Web: 
M http://www.tek.com 


PIB Product(s) complies with IEEE Standard 
ТЕЕЕ-488 488.1-1987, 488.2-1987, and with Tektronix 
Standard Codes and Formats. 
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ST2400 2.4 Gb/s SDH/SONET 
Test Set 

The ST2400 provides intuitive 2.4 Gb/s 
SONET and SDH testing in a portable pack- 
age. The ST2400 operates: 1) Standalone; 

2) In conjunction with Tektronix 
ST112/CTS710/CTS850 or 3) Through Mode. 
The ST2400 is easy to use and helps assure 
the "health" of your network. 


The 2.4 Gb/s transport capacity offered by 
STM-16 and OC-48 systems represents the 
equivalent of over 32,000 voice channels. 
That's a lot of customers, all of whom expect 
uninterrupted, high quality service. 


The ST2400 works alone or with lower-rate 
SDH/SONET testers to assure that your criti- 
cal 2.4 Gb/s transport systems are installed 
and operating correctly. If troubles occur, 
the ST2400 can locate and help you fix 
problems quickly. 


The ST2400 provides passive monitoring and 
active testing. It operates in both "through" 
and "terminal" modes. The ST2400 applica- 
tions include section and line testing of 

2.4 Gb/s SDH/SONET network elements and 
transmission lines for product evaluation, 
provisioning and maintenance; testing of 

2.4 Gb/s DWDM SDH/SONET systems; 

10 Gb/s system (0C-192 or STM-64) drop 
testing and independent monitoring and arbi- 
tration at system boundaries, such as between 
LEC (Local-Exchange Carrier) and IXC 
(Inner-Exchange Carrier) networks or between 
SONET and SDH networks. In through mode, 
the 2.4 Gb/s signal can transmit the received 
signal unchanged or have alarms and errors 
injected for stress and conformance testing. 


The ST2400 does not require a separate 
computer for control and is compatible for 
field or factory use. 
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THREE CONFIGURATIONS 

In addition to the full Trasceiver version, the 
ST2400 can be ordered as a Receive-Only or 
Transmit-Only unit. The Receive unit provides 
high cost-effective network monitoring and 
system measurement. This configuration is 
particularly cost-effective for DWDM manu- 
facturers who must monitor many parallel 
channels for error performance simultane- 
ously. A single transmitter signal can be split 
to multiple DWDM channels and separate 
receivers used for each output channel. The 
Transmit unit is ideal for economical signal 
generation in the lab, on the production floor, 
or in the network. 


HIGH PERFORMANCE DWDM OPTICS OPTION 
For manufacturers and installers of Dense 
Wavelength Division Multiplexing (DWDM) 
equipment, the FT2400 offers a 1550 nm 
optics option that is optimized for the narrow 
wavelength tolerances (+ 6 nm) required in 
DWDM applications. Our long-haul 1550 nm 
laser offers excellent chromatic dispersion 
performance as well. 


DUAL WAVELENGTH OPTICS OPTION 

Taking enhanced performance one step further, 
the ST2400 provides a dual wavelength version 
of its high performance optics. The 1310 or 
1550 nm optics are chosen via a software menu 
item, thus providing installers and manufactur- 
ers maximum flexibility. 


ADHERES TO THE LATEST STANDARDS 

The ST2400 complies with the latest ITU-T 
recommendations, ETSI, ANSI, and Bellcore 
standards. New error performance analysis 
based on ITU-T Rec, G.826, G.827, M.2101, 
and G.EPMS (draft) means that netwotk 
operators can properly verify their networks 
and ensure the highest quality of service. 


SDH/SONET Test Sets 


ST2400 


Characteristics 


TRANSMITTER 

Source Modes — 2.4 Gb/s output created 
from: 1) 155 Mb/s electrical CMI or optical 
input; 622 Mb/s optical input; 2) Internally 
generated 2.4 Gb/s signal; 3) In through 
mode, the incoming signal is re-transmitted. 


Error Inject — Single B1 or B2 section errors 
or error rates, selected channel or all channels. 


Alarm Generation — LOS: User-selected from 
1 to 127 us.LOF, OOF, L-AIS, L-FERF: User- 
set for 1 to 127 frames or continuous. 


Transport Overhead Manipulation — All TOH 
bytes (except the pointer and parity bytes) 
can be overwritten, continuously or for up to 
127 frames. 


Other Outputs - 50 О ECL frame sync, 50 © 
TTL event trigger. 


NOTE: 1310 laser is U.S. Class B, 1550 laser 
is Class 1. To prevent personal injury, refer to 
the safety requirements provided in the 
ST2400 User Manual. 


RECEIVER 
Drop Modes - 155 Mb/s electrical and opti- 
cal drop or 622 Mb/s optical drop. 


Measurements — The 2.4 Gb/s input is moni- 
tored for section (B1) and line (B2) parity 
errors and line FEBE (REI/FEBE) errors. 


Alarms Detected — The 2.4 Gb/s input is 
monitored for LOS, LOF, OOF, B1, B2, 
REI/FEBE, AIS (line), and RDI/FERF. 


Overhead Display - All overhead bytes can 
be displayed. 


REMOTE CONTROL AND PRINTING 
Interface — IEEE 488.2 GPIB, Two RS-232C 
serial interfaces (one for ST112 integrated 
control), Parallel printer interface. 


POWER 
AC Line — 100 to 240 V AC. 


Maximum Power Consumption — 250 W 


maximum. 

PHYSICAL CHARACTERISTICS 
Dimensions mm in. 
Height MA „45 
Width 366. 14.4 
Depth — ДАЎ, РР 165 _ 
Weight kg Ibs 

Net 10 22 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


ST2400 

SDH/SONET TEST SET. 

Includes: Manual, Power Cord. 

OPT. 11 - Receive Only with 2.4 Gb/s Wideband 
Optics. 

OPT. 12 - Transmit Only with 1310 nm Tx Long 
Reach 2.4 Gb/s Optics. 

OPT. 13 - Transceiver with Wideband Rx Optics 
and 1310 nm Tx Long Reach 2.4 Gb/s Optics. 
OPT. 14 - Transmit Only with 1550 nm Tx Long 
Reach 2.4 Gb/s Optics. 

OPT. 15 - Transceiver with Wideband Rx Optics 
and 1550 nm Tx Long Reach 2.4 Gb/s Optics. 
OPT. 16 - Transmit Only with Switchable 1310 nm 
Tx Long Reach and 1550 nm Tx Long Reach 2.4 
Gb/s Optics. 

ОРТ. 17 — Transceiver with Wideband Rx Optics 
and Switchable 1310 nm Tx Long Reach and 1550 
nm Tx Long Reach 2.4 Gb/s Optics. 

OPT. 1A - 15 dB FC-PC Attenuator for 2.4 Gb/s Rx. 
OPT. 1M - Rackmount. 

OPT. 36 — Replace FC connectors with SC connectors. 
OPT. 4C - Replace FC connectors with ST connectors. 
ST24U15 — Upgrade transceiver or Tx units to add 
PRBS and B2 error inject. 


MEASUREMENT SERVICE OPTIONS 

OPT. C3 - Three years of Calibration Services. 
OPT. C5 - Five years of Calibration Services. 
OPT. R3 - Repair warranty extended to cover 
three years. 

OPT. R5 - Repair warranty extended to cover 
five years. 

See page 646 for further information. 
INTERNATIONAL POWER PLUG OPTIONS 

OPT. A1 - Universal Euro 220 V, 50 Hz. 

OPT. A2 — United Kingdom 240 V, 50 Hz. 
OPT. АЗ - Australian 240 V, 50 Hz. 

OPT. A5 - Switzerland 220 V, 50 Hz. 
RECOMMENDED ACCESSORIES 


HARD CARRYING CASE FOR 572400 - 
Order 016-1494-00. 


RACKMOUNT - Order 016-1407-00. 


10 FT. 25-PIN MALE-TO-MALE RS-232 CABLE – 
Order 012-1384-00. 


Telecommunications 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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GPIB Product(s) complies with IEEE Standard 
488.1-1987, 488.2-1987, and with Tektronix 
Standard Codes and Formats. 


ТЕЕЕ-488 
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SDH/SONET Analyzers 


SJ300E 


W 

laf Features 

* Generates and Measures Jitter on 
SDH/SONET Optical Inputs, up to 622 Mb/s 

* Measures Jitter Generation, Transfer, and 
Tolerance 

* Stores and Executes Test Sequences for 
Jitter Tolerance and Transfer Testing 

* Detects and Records Jitter Hits 

* Generates and Measures Wander on 
1.544 Mb/s and 2.048 MHz 
Synchronization Signals 

* Generates and Measures Jitter Up to 
622 Mb/s 

* Wander Option (Opt. 06) Includes PC 
Software for Uploading, Calculating and 
Analyzing Wander Data 

* Data Correlation Method Used to Measure 
Jitter Transfer Provides Superior Accuracy 


* Measures and Generates Wander on 
SDH/SONET Lines 

* Tests Conformance to all ANSI, Bellcore, 
and ITU-T Timing Standards CCITT G.958, 
CCITT G.703, ITU-T G.813 July 95, 
Bellcore GR-253-CORE (TR-NWT-000253), 
ANSI T1.101, and ANSI T1.120 

* RS-232 and GPIB Interfaces for Remote 
Operation 


* Real Time Wander Analysis and Display 


* Adapter Available for STSX-1 and STSX-3 
(STM-16) Analysis 


Applications 


* Measure Jitter and Wander Generated and 
Tolerated by SDH/SONET Equipment and 
Clock-recovery ICs 

* Measure Jitter and Wander Transfer of 
SDH/SONET Equipment 

* Measure or Monitor Jitter and Wander at 
Line or Synchronization Interfaces 

* Generate and Analyze Line and 
Synchronization Phase Transients 


———————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


©: 


GPIB Product(s) complies with IEEE Standard 
IEEE-488 488.2-1987. 
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SJ300E SDH/SONET JITTER AND 

WANDER ANALYZER 

Jitter and wander are causing increased con- 
cern in the industry. The SJ300E provides 
the assurance that your systems are operat- 
ing properly. It enables manufacturers and 
service providers to verify proper operation 
and standards compliance of their products 
and networks. With its comprehensive mea- 
surements and associated analysis tools, the 
SJ300E is a complete solution. 


Jitter and wander can cause severe problems 
in SDH and SONET systems. The SJ300E 
offers complete generation and measurement 
of phase jitter parameters on SDH/SONET 
signals up to 622 Mb/s. In addition, it gener- 
ates and analyzes line and synchronization 
signal wander in SDH/SONET systems. 


NETWORK TEST CAPABILITIES 

The SJ300E can also perform network wan- 
der tests. This includes sync transient gener- 
ation, a choice of monitor or terminate levels 
for measuring sync signals, and a wide 
choice of sync signal framing patterns. The 
wander test option (Option 06) includes soft- 
ware for fast analysis and graphical display 
of Time Deviation/Maximum Time Interval 
Error (TDEV/MTIE). This PC-based software 
drastically reduces the time and effort 
required to do wander analysis. 


Characteristics 


TRANSMIT AND RECEIVE LINE RATES 
$Т$-1 - 51.84 Mb/s. 


STS-3/STM-1e - 155.52 Mb/s. 
0С-1 - 51.84 Mb/s. 
OC-3/STM-1 - 155.52 Mb/s. 
OC-12/STM-12 - 622.08 Mb/s. 


PATTERN GENERATION/MEASUREMENT 
Generator - Internal 27 PRBS or external 
“through data”. 


Receiver — A PRBS signal of pattern length 27 
or a SDH/SONET formatted signal with the pay- 
load portion consisting of all zeros or all ones. 
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JITTER GENERATION 

Generator — 

Jitter frequency: 1 Hz to 1/125 of baud rate. 
Frequency accuracy: +20 ppm. 

Jitter amplitude: Up to 22 Ulp-p depending 
on jitter frequency. 

Resolution: 0.01 UI. 

Resolution accuracy: +1%, +0.01 Ul. 


TRANSMITTER OUTPUTS 

Clock Out - 

Frequency: 51.84, 155.52, or 622.08 MHz 
+20 ppm. 

Level: ECL nominal levels. 

Impedance: 50 О to —2 V terminated. 
Connector: BNC (internal) with external 
CLOCK OUT. Same frequency as 

external clock. 


Data Out - 

Baud rate: Equals frequency of CLOCK 
OUT, NRZ. 

Impedance: 50 Q to2 V terminated. 
Connector: BNC. 


Optical Out - 

Baud rate: Equals frequency of CLOCK OUT. 
Connector: FC/PC. 

Mean output power (EOL): -9 dBm +3 dBm. 
Center wavelength: 1305 nm +35 nm. 
Spectral width (at -3 dB): 5 nm maximum. 


Ref Clock Out - 

Output: Same as CLOCK out without 
added jitter. 

Amplitude: 0.4 to 1.2 Vp-p into 50 Q. 
Impedance: 50 Q AC-coupled, to ground. 
Connector: BNC. 


TRANSMITTER INPUTS 

Clock In - 

Frequency: 51.84, 155.52, or 622.08 MHz 
+100 ppm. 

Level: ECL nominal levels. 

Impedance: 50 Q or AC-coupled. 
Connector: BNC. 


Thru Data In – 

Level: ECL nominal levels 

Impedance: 50 Q to —2 V terminated, NRZ. 
Connector: BNC. 


External Modulation In - 

Impedance: 50 Q terminated to ground. 
Connector: BNC connector. 

Sensitivity: 0.1 V/UI. 

Accuracy: «596. 

Amplitude limits: «0.8 V maximum. 
Rate-of-change limits: 52 MHz: «0.135 V/us. 
155 MHz: «0.405 V/us. 

622 MHz:+1.62 V/us. 


RECEIVER PEAK-TO-PEAK JITTER 

Wide Mode - 

Jitter amplitude: Up to 16 Ulp-p depending on 
the jitter frequency and receiver baud rate. 


SDH/SONET Analyzers 


SJ300E 


Resolution: 0.01 UI. 

Amplitude accuracy: 52 MHz: +1%, x0.01 UI; 
155 MHz: «190, +0.02 Ul; 622 MHz: +1%, 
+0.03 Ul. 


Fine Mode — 

Frequency response: First-order high-pass 
filter with cutoff frequencies that depend on 
receiver baud rate as follows: 52 Mb/s: 14 Hz 
* 3 Hz; 155 Mb/s: 30 Hz + 10 Hz; 622 Mb/s: 
120 Hz + 35 Hz. 

Jitter amplitude: Up to 0.6 Ulp-p depending 
on the jitter frequency and receiver baud rate. 
Resolution: 0.001 UI. 

Amplitude Accuracy: 52 MHz: +3%, +0.002 UI; 
155 MHz: +3%, +0.003 Ul; 622 MHz: 

+5%, +0.009 UI. 


TRANSFER FUNCTIONS 
Range - +3 to —50 dB. 


Resolution — 0.01 dB. 


Note: The maximum jitter amplitude received 
cannot exceed the maximum receiver input 
range. 


RECEIVER RMS JITTER 

Wide Mode - 

Frequency response: First-order high-pass 
filter at the greater of 12 kHz and the select- 
ed high-pass filter. Third-order, maximally 
flat, low-pass filter at 1/125 of the receiver 
baud rate. 

Jitter range: Measures RMS value of jitter 
that meets the wide mode peak-to-peak 
jitter tolerance. 

Resolution: 0.01 Ul. 

Amplitude accuracy: 52 MHz: «395, 

+0.01 Ulims. 

155 MHz: +3%, +0.01 Uli. . 

622 MHz: +3%, «0.02 Uli. 

Fine Mode - 

Jitter range: Measures RMS value of jitter 
that meets the peak-to-peak requirements. 


Resolution: 0.001 Ulm. 

Amplitude accuracy: 

52 MHz: «396, «0.001 Uli. . 

155 MHz: +3%, «0.002 Uli; . 

622 MHz: +5%, «0.003 Ulims.. 
Window range: 1 to 99 seconds or ee. 
Resolution: 1 second. 

Selectable high-pass filters: 

52 Mb/s: 10 Hz, 100 Hz, or 20 kHz. 
155 Mb/s: 10 Hz, 500 Hz, or 65 kHz. 
622 Mb/s: 10 Hz, 1000 Hz, or 250 kHz. 
Threshold range: 0.000 to 16 Ulp-p. 
Resolution: 0.001 Ulp-p- 


RECEIVER INPUTS 
Clock In - 


Rate: 51.84, 155.52, or 622.08 Mb/s «20 ppm. 


Level: ECL nominal levels. 

Impedance: 50 O terminated to —2 V or 
AC-coupled. 

Connector: BNC. 


Data In - 

Rate: 51.84, 155.52, or 622.08 Mb/s 
x20 ppm. 

Level: ECL nominal levels 
Impedance: 50 Q terminated to —2 V, NRZ. 
Connector: BNC. 

Optical In - 

Rate: 51.84, 155.52, or 622.08 Mb/s 
+20 ppm. 

Connector: FC/PC. 

Power: -22 to -5 dBm. 

Wavelength: 1200 to 1600 nm. 


Ref Clock In - 


DS1: 1.544 Mb/s AMI, framed all 1s; Framing: 


ESF/SF. 

E1: 2.048Mb/s HDB3, framed all 1s; 
2MHz: 2.048 MHz square wave. 
Connector: WECO 310 (100 Q balanced), 
BNC (75 Q unbalanced). 


RECEIVER OUTPUTS 

Ref Clock Out - 

Level: 0.4 to 1.2 Vp-p, AC-coupled. 
Impedance: 50 Q to ground. 
Connector: BNC. 


BITS WANDER (OPTION 06) 
Frequency Range - 0 to 10 Hz. 


Amplitude Range — MTIE: 
99,999 ns. 
TDEV: 99,999 ns. 


Amplitude Resolution — 1 ns. 
Amplitude Accuracy — +5%, +2 ns. 
Slew Rate — «80,000 ns/s maximum. 


MTIE Observation Time Range — 
Internal: 0.1 to 99.9 seconds. 
External: 0.02 to 105 seconds. 


TDEV Integration Time Range — 
Internal: 0.1 to 99 seconds. 
External: 0.02 to 1000 seconds. 


BITS IN Input - WECO 310 (100 Q bal- 
anced), BNC (75 © unbalanced). 

DS1: 1.544 Mb/s AMI, framed all 1s.E1: 
2.048 Mb/s HDB3, framed all 1s.2 MHz: 
2.048 MHz square wave. 

BITS OUT Output - WECO 310 (100 Q bal- 
anced), BNC (75 © unbalanced). 

DS1: 1.544 Mb/s AMI, framed all 1s. 

ЕТ: 2.048 Mb/s HDB3, framed all 15.2 MHz: 
2.048 MHz square wave. 


POWER 

AC Line — 115 V/230 V AC +10%. 

Power Consumption — 100 W maximum. 
DIMENSIONS 

Height: 6.0 in. x 14.4 in. x 16.5 in. (152 mm 


x 366 mm x 419 mm). 
Weight: 22 Ibs. (10 kg). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SJ300E 

SONET/SDH Jitter/Wander Analyzer. 

Opt. 03 — SONET OC-1/3, SDH STM-1 Optical. 
Opt. 04 - 0C-1/3/12, STM-1/4 Optical. 

Opt. 06 — DS1, E1, 51-622 MB Wander Test. 
Opt. 09 - SC100A Line Code Converter. 

Opt. 1M - Rackmount. 

Opt. 3С - Replace FC Connectors with SC. 
Opt. 46 - Replace FC Connectors with ST. 
Opt. 4S — FFT SW Application Diskette. 

Opt. 7C — Replace DS1 Connectors with E1 BNC. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 


Opt. R3 - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

See page 646 for further information. 
UNIVERSAL POWER PLUG OPTIONS 

Opt. A1 - Universal Euro 220 V, 50 Hz. 

Opt. A2 — United Kingdom 240 V, 50 Hz. 
Opt. АЗ - Australian 240 V, 50 Hz. 

Opt. A5 — Switzerland 220 V, 50 Hz. 
RECOMMENDED ACCESSORIES 

Soft Carrying Case for SJ300E — 

Order 016-1442-00. 

Hard Carrying Case for SJ300E — 

Order 016-1443-00. 
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Rackmount – Order 016-1462-00. 


10 ft. 25-Pin Male-to-Male RS-232 Cable - 
Order 012-1384-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) complies with IEEE Standard 
GPIB 488.2-1987. 


IEEE-488 


Products*329 


Communications Signal Analyzer 


New CSA 803C 


т 
Pa € Features 


CSA 803C 
* DC to 50 GHz with up to 12.5 GHz Trigger 
Bandwidth 


* Fully Automatic Jitter, Noise, and Extinction 
Ratio Measurements 


* Normal, Infinite, Variable Persistence, and 
Color Graded Display Modes 


* Compatible with Optional O/E Converters 
* Automatic Measurements on Eye-diagrams 
* Time and Voltage Histograms 


* Automated ITU/ANSI Mask Testing with 
47 Predefined Standard Masks 


—_—————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NOVAM. http://www.tek.com 
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РР ISO 9001 Tektronix measurement products 


are manufactured in ISO 
сетове олсом нисто registered facilities. 
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New CSA 803C ` 


DIGITAL COMMUNICATIONS 

ANALYSIS SOLUTIONS 

Specifically designed for communications 
applications, the CSA 803C Communications 
Signal Analyzer is the ideal tool for design 
and evaluation of datacomm/telecomm com- 
ponents, transceiver subassemblies, and 
transmission systems. 


The CSA 803C oscilloscope generates mea- 
surement results, not just raw data, with time 
and voltage histograms, mask testing, and 
statistical pulse parameter measurements. It 
provides a communications-tailored mea- 
surement set that includes jitter, noise, duty 
cycle, overshoot, undershoot, extinction ratio 
and amplitude measurements. 


In addition, mask testing of SDH/SONET, 
Fiber Channel, and other standards simplifies 
compliance testing. A full color display helps 
you to discriminate waveform details. 

A color-graded display mode adds a third 
dimension — sample density — to your signal 
acquisitions and analysis. Color hardcopy 
capabilities allow you to accurately document 
your measurement results. 


MODULARITY AND FLEXIBILITY 

The modularity of the instrument lets you 
choose the right bandwidth sampling head 
for your application, including the 2.5 GHz 
high impedance (100 КО), low capacitance 
(0.475 pF) SD-14 up to 50 GHz with 

the SD-32. 


High bandwidth probes are also available for 
constructing a total acquisition and measure- 
ment solution. 
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SUPERIOR TRIGGERING CAPABILITIES 

In addition to its full-function DC-coupled 
4.0 GHz trigger (typical), the CSA 803C 
offers a built-in, AC-coupled 12.5 GHz 
(typical) prescaler trigger for direct triggering 
on high-speed data at bit rates such as 
9.953 GB/S 0C192/STM64. 


Customers doing pass/fail testing to commu- 
nications standards benefit from the excellent 
metastability characteristics of these triggers. 
Metastability is a condition of all logic 
devices when they do not latch to a valid ON 
of OFF logic level, and can occur during trig- 
ger events with all sampling oscilloscopes 
and circuits under test. The raw metastability 
of the CSA 803С direct trigger is an impres- 
sive 5 parts per billion or less, and with 
Enhanced Triggering ON metastable trigger 
events are essentially eliminated. This is pos- 
sible because Enhanced Triggering is capable 
of detecting possible metastable sample 
points and discarding them. 


Communications Signal Analyzer 


New CSA 803C 


Characteristics 


VERTICAL SYSTEMS 
Rise Time/Bandwidth — Determined by the 
sampling head used.*' 


Vertical Resolution — 8-Bits full screen 
(78 uV LSB at 2 mV/div deflection factor). 


Amplifier Gain Accuracy — +1% of 
all settings. 


Deflection Factors — 2 to 255 mV/div in 
1 mV/div increments. 


Offset Range - +2 V. 


*! Vertical system specifications of CSA 803C 
with SD-14 non-applicable. 


HORIZONTAL SYSTEM 

Main and Window Time Base - 1 ps/div to 
5 ms/div, settable in 1-2-5 sequence or in 
1 ps increments. 


Time Interval Accuracy — 

8 ps + 0.0196 x (interval) + 0.001% x (posi- 
tion), guaranteed; 4 ps + 0.004% x (interval) 
+ 0.0004% x (position), typical, where inter- 
val =1 ns; 2.5 ps + 0.0004% x (position), typ- 
ical, where interval = 100 ps; 1 ps + 0.0004% 
x (position), typical, where intervals «10 ps. 
Notes: 

1) For intervals «100 ps, the above holds for 
time/div «20 ps/div. 

2) For other intervals not listed above, linear- 
ity interpolate the cardinal points. 


Record Length — 512, 1024, 2048, 4096, 
and 5120 samples. 


Windows — Any number of window records 
may be placed on any number of main 
records, up to a maximum of 8 displayed 
traces. All window records have the same 
duration, but may be independently posi- 
tioned on any main record. Windows may be 
set to automatically track a moving edge on 
the main record. 


Maximum Sampling Rate — 200 kHz. 
TRIGGER SYSTEM*2 

Trigger Bandwidth — Direct 4 GHz typical, 
Prescaled 12.5 GHz typical. 

Trigger Sensitivity — Direct DC to 4 GHz: 

50 mV typical. Prescaled 2 to 10 GHz: 500 mV, 
10 to 12.5 GHz: 800 mV typical. 

Jitter - 1.1 ps +4 ppm of a position typical. 
2.0 ps +5 ppm of position maximum (RMS). 
Metastability — Raw «0.005 ppm at 

2.488 GHz with 200 mV input trigger voltage, 
typical. Enhanced is theoretically zero. 
Internal Clock — 100 kHz (drives TDR, 
Internal Clock Output, and Calibrator). 
Trigger Level Range - «1.0 У. 

Trigger Input Range - «1.5 V («1.5 V, 5 V 
RMS maximum with 10X). 

Trigger Holdoff - 5 us to 2.5 s. 


*2 CSA 803C has external trigger only; requires 
21 ns pretrigger or DL-11 Delay Lines to view 
trigger point. 
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MEASUREMENT SYSTEM 

Waveform Processing Functions — Add, 
subtract, multiply, divide, absolute, average, 
differentiate, envelope, exponent, integrate, 
natural log, log, signum, square root, 
smoothing, and filter. 


Measurement Set — Max, min, mid, p-p, 
mean, RMS, amplitude, extinction ratio, over- 
shoot, undershoot, noise*3, rise, fall, spectral 
magnitude, spectral frequency, THD, SNR, 
frequency, period, prop delay, cross, width, 
phase, duty cycle, jitter*3, area +, area -, and 
energy. Measurements are constantly updat- 
ed; mean and standard deviation available on 
all measurements. 

Measurement Parameters — (Proximal, 
mesial, distal, and start/stop levels): May be 
set to absolute levels. 

Cursors — Paired or split dots, vertical bars, 
and horizontal bars. 

*3 Available only in statistical measurement mode. 


TDR SYSTEM (SD-24 ONLY) 

Combined TDR/Acquisition Reflected 
Risetime — 35 ps or less. 

TDR Step Amplitude — Adjustable to 
+250 mV (polarity of either step may be 
inverted). 

Time Coincidence Between TDR 

Steps - Adjustable to less than 1 ps. 
Source Resistance — 50 «0.5 О. 
Typical Aberrations (at +250 mV 
Amplitude) — 10 ns to 20 ps before step: 
+3% or less; less than 300 ps after step: 
41095, -5% or less; 300 ps to 5 ns after 
step: +3% or less; elsewhere: +1% or less. 


Ргодисіз - 3 З 1 


Communications Signal Analyzer 
New CSA 803C 


CRT AND DISPLAY FEATURES ENVIRONMENTAL AND SAFETY 
CRT - 9 in. diagonal, magnetic deflection, Temperature — Operating: 0°C to +50°C; September 1973. 
vertical raster scan orientation. Color. nonoperating: —40°С to +75°C. 


Colors — Eight-color default color set includ- | Humidity — Operating and nonoperating: up 


ed; or, colors are user-selectable from palette їо 95% relative humidity, up to 50°C. Per - Fat Вана 
of 262,144 colors. Mil-T-28800E, Type III, Class 5. TE mm в. mm n 
Video Resolution — 552 horizontal by Altitude, Vibration, Shock Nonoperating, E E" 298. 94 d 
704 vertical displayed pixels. Bench Handling — Meets MIL-T-28800E, loe өз 506 "33 б 550 ^ 748 
POWER REQUIREMENTS Type Ш, Class 5. m riu ume S ME ia M M | 
Line-Voltage Ranges - 90 to 132 V RMS, Electromagnetic Compatibility (with Nt — 223 49 232 5 - 
180 to 250 V RMS. sampling heads or optional blank panels у панно Eee 
Line Frequency - 48 to 440 Hz installed in all sampling head compart- DD -—— BM — —— n 

Р е ments) – Meets the requirements of: MIL- 
Maximum Power Consumption — 214 W. STD-461B; FCC Part 15, sub-part J, Class A; 

VDE 0871/6.78 Class B. 
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Safety – Listed UL 1244, CSA Bulletin 556B 


PHYSICAL CHARACTERISTICS 


Communications Signal Analyzer 
CSA 803C 


PREDEFINED STANDARD CCITT AND ANSI EYE PATTERN AND PULSE MASKS (OPTION 1T) 


ITU-T SDH and ANSI SONET Optical Standards — ANSIT1.102 Electrical Standards | | _  ITU-TG.703 Electrical Standards 
51.84 Mbits/s. —  — DS1 — — 2. 1.544 Mbits/s. | Single Pulse 64 kbits/s. 
155.52Mbitsis, — Det) — 1544 МЫ. Double Pulse” KISS. о. 
о 46656 Misis. с ata Pulse и 
осла 000 G208Mbiss. — 92 — б32Мз Timing Pulse | ББ — 
Oo o -—-- ИЕ о... Pulse — 154 Mbits/s. — 


12442 Gbits/s. | | || DS4NA ‚139.26 Mbits/s. _ Sym. Pair и 2.048 Mbits/s. mE 
1.8662 Gbits/s. Coax Pair 
Sym. Pair 
Coax Pair 


One Pulse 

STMI BEEN 

CEPT — — 995Mbiss. — 
acu а 
FDDI О 125 Mbits/s. — — 
User programmable ^  9953Gbis/s. — — 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CSA 803C COMMUNICATIONS SIGNAL ANALYZER ADDITIONAL ACCESSORIES 

User Manual — 070-8782-00. Calibration Step Generator — USA (067- 1338-00); 
Programmer Manual - 070-8784-00. Europe (067-1338-01); UK (067-1 338-02); Australia 
Service Manual — 070-8780-00. (067-1338-03); Switzerland (067-1338-05); 


Japan (067-1338-06). 
Power Cord, U.S., 120 V - (161-0066-00). Sampling Head Extender Cable, 1 meter - “ED See Tektronix on the World Wide Web: 
WD 


DL-11 red LINE " 012-1220-00. http://www.tek.com 
Includes: Delay Line Instruction Sheet — ; _ 
070-7051-01. Е те Extender Cable, 2 meter 
CSA 803C OPTIONS DL-11 Service Manual — 070-7050-01 C € 
Option 10 — Deletes the 10 GHz pre-scaler trigger з р 
"s Е Blank Panel for Empty Sampling Head 
саев чаи not affect the 4.0 GHz trigger Compartments — 200-3395-00. 2 [60 9001 rettronis measurement products 
UNE прю ECL Terminator — 015-0558-00 К < are manufactured in 150 
Option 1R - Rackmount. ` : Sesenessewuswumuums registered facilities. 
Includes: Hardware, tooling, and instructions for SMA Accessory Kit - 020-1693-00. 
converting bench model to rackmount configura- RECOMMENDED PROBES 
tion. Available with CSA 803C. P6150 — 9 GHz Passive Probe. 
INTERNATIONAL POWER PLUG OPTIONS P6217/1103 — 4 GHz, .4 pF Active. 
Option A1-A5 - Available. 


ee 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Electrical Communication Adapters 


AFTDS * AMT75 


БА 
laf Features 


AFTDS DIFFERENTIAL SIGNAL ADAPTER FOR 

ELECTRICAL COMMUNICATION 

* Complies with ANSI T1.102 and ITU-T 
G.703 Standards 

* 120 MHz Bandwidth 

* Low VSWR (Return Loss) <1.1:1, (226 dB) 

* Connects Directly to TDS Series Scope 
(TEKPROBE? Interface) or Other 50 Q 
Terminated Instruments 


* CE Certified 


AMT75 75 О ADAPTER FOR ELECTRICAL 

COMMUNICATION AND VIDEO SIGNALS 

* Complies with ANSI T1.102, ITU-T G.957, 
ITU-T G.703 Standards and Bellcore 
GR-253-CORE 

* 1.0 GHz Bandwidth 

* Low VSWR (Return Loss) <1.1:1, (226 dB) 


* Connects Directly to TDS Series Scope 
(TEKPROBE® Interface) or Other 50 Q 
Terminated Instruments 


* CE Exempt 


Applications 


* Communication Pulse Shape or Eye 
Pattern Testing 


* Electrical Communication and Video 
Signal Interface for 50 €; 
Terminated Instruments 


————————À—À————————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т See Tektronix оп the World Wide Web: 
NM 


http://www.tek.com 


сє 


=> ISO 9001 Tektronix measurement products 


are manufactured in ISO 
Besemewmenrocwa eomm registered facilities. 
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AMT75, AFTDS, Assorted Optional Cables Z 


The AFTDS Differential Signal Adapter and 
the AMT75 75 Q Adapter provide an effective 
means for 50 Q terminated instruments to 
connect to and analyze differential and high 
speed electrical communication signals as 
well as video signals. 


Both adapters are rugged and have the 
TEKPROBE interface which provides conve- 
nient auto-scaling of waveforms on Tektronix 
TDS series oscilloscopes. Also the low VSWR 
(Return Loss) performance minimizes mea- 
surement errors commonly associated with 
interfacing with complex electrical signals. 


Ideal for use in pulse shape compliance testing 
of high speed electrical communication signals. 


Products 


Characteristics 


AFTDS DIFFERENTIAL SIGNAL ADAPTER 
Electrical Standards — 

DS-1:(1.544 Mb/s) 

DS-1A: (2.048 Mb/s) 

05-1С: (3.152 Mb/s) 

DS-2: (6.312 Mb/s) 

E-1: (2.048 Mb/s). 


Standards of Compliance - ANSI 11.102, 
ITU-T G7.03. 


Bandwidth (-3 dB) 7 kHz to 120 MHz. 
Rise Time - < 3.0 ns. 


Attenuation - 5x, ( -144В) +5.0% (valid 
over 50 kHz to 30 MHz). 


Droop - < 2.0% per 700ns. 


VSWR (Return Loss) - « 1.1:1 (226 dB), typ- 
ical (valid over 50 kHz to 30 MHz). 


Electrical Communication Adapters 


AFTDS * AMT75 


LT ETE ОТ 
OH COL 


ЖИШШ!!! TTL LETT 
ETT FLUTE LLL LTD LLLI 
Зо ян він 


- ШОШ 
ОЛИВА ENGL LET L| 


| 
‚ШШШ n ЄНЇ 


100К 1М 
FREQUENCY (Hz) 


AFTDS VSWR/Return Loss. 


AMT75 75 Q ADAPTER 
Electrical Standards — 
DS-3: (44.736 Mb/s) 
DS-4: (139.264 Mb/s) 
STS-1: (51.84 Mb/s) 
STS-3: (155.51 Mb/s) 
STM-1: (155.51 Mb/s) 
(8.448 Mb/s) 
(34.368 Mb/s) 
(139.264 Mb/s) 
(270 Mb/s) 

( 


E-2: 
E-3: 
E-4: 
D-1: 
D-2: (143 Mb/s) 


ШУ 

LIEN UU ir | LUI 
LOL TA 01111 
НИШЕ ОШ 


10M 


100M 


FREQUENCY 
(MHz) 


AMT75 VSWR/Return Loss. 


Standards of Compliance — ANSI T1.102, 
ITU-T 6.957, ITU-T 67.03, Bellcore GR-253- 
CORE. 


Bandwidth (-3dB) — DC to 1.0 GHz (typical). 
Rise Time — < 350 ps (typical). 
Attenuation — 5X, (714 dB) + 2.0%. 


VSWR (Return Loss) - < 1.1:1 (> 26 dB), up 
to 1 GHz (typical). 


AFTDS FEATURES 
TEKPROBE® interface — Auto-scaling and 
auto-termination with Tektronix TDS scopes. 


Input Impedance - 100 О, 110 Q, or 120 Q 
+ 3.0% (Selectable). (Valid over 50 kHz to 
30 MHz). 


Load Impedance — 50 О + 3.0%. 
Safety — CE, UL (AFTDS only). 


AMT75 FEATURES 
TEKPROBEO interface — Auto-scaling and 
auto-termination with Tektronix TDS scopes. 


Input Impedance — 75 Q + 1.5%. 
Output Impedance - 50 О + 1.5%. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


AFTDS 
Differential Signal Adapter. 


Includes: Bantam (M) to Siemens (F) Cable, 5 in. 


(012-1520-00), Users Manuals (English) (070- 
9483-00), Certificate of Traceable Calibration. 


RECOMMENDED ACCESSORIES 


Siemens(M) to Siemens (M) Cable — 2 m (6.5 ft), 


120 Q. Order 012-1469-00. 


Bantam (M) to Bantam (M) Cable — 0.9 m (3 ft). 
Order 012-1522-00. 


Bantam (M) to RJ11 (M) Cable - 1.8m (6 ft). 
Order 012-1521-00. 

RJ45/RJ11 (Е) to ВЈ45 ( Е) Adapter – 
0409-00. 

Opt. 01 - Calibration Data. 


Order 103- 


AMT75 

75 Q Signal Adapter 

Includes: Users Manuals (English) (070-9479-00), 
Certificate of Traceable Calibration. 
RECOMMENDED ACCESSORIES 

75 О, ВМС (M) to ВМС (M) Coaxial Cable - 2 ft. 
Order 012-1339-00. 

50 О, BNC (Е) to BNC (Е) Feed-through Adapter – 
Order 103-0028-00 

Opt. 01 - Calibration Data. 


OPTIONAL ACCESSORIES FOR INSTRUMENT CONNECTIONS 
50 ©, BNC (M) to BNC (F) Coaxial Cable — 18 in.- 


Order 012-0104-00. 

50 Q, BNC Coaxial Terminator Adapter - 
Order 011-0049-01. 

50 0, BNC (Е) to SMA (M) Adapter – 
Order 015-0554-00. 
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inside the U.S. see the price list in the back of this catalog. 


RECOMMENDED OSCILLOSCOPES — 

TDS 500 Series Digitizing Oscilloscopes 

TDS 600 Series Digitizing Oscilloscopes 

TDS 700 Series Digitizing Oscilloscopes 

TDS 800 Series Digitizing Oscilloscopes 

11800 Series Digital Sampling Oscilloscopes 
CSA 803 Series Communications Signal Analyzer 


| 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ED See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 
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Differential Probes 


P6247 • P6246 


ww 
Pad Features 


P6247 AND P6246 
e »1 GHz/400 MHz Bandwidth 


* »60 dB (1000:1) Common Mode Rejection 
Ratio (CMRR) 


* Low Input Capacitance: «1 pF Differential 


* Probe Input Connector: Two Standard 
0.025 in. (0.1 in. center) Square Pin 
Receptacle (Female) 


* Electrostatic Discharge Tolerant (IEC 801-2) 


* Connects to TEKPROBE® Interface on TDS 
Series Scope, or Other Instruments Using 
1103 TEKPROBE Power Supply 


* For Use with Oscilloscopes, Spectrum or 
Network Analyzers, Time Interval Analyzers, 
and Bit Error Rate Testers 


Applications 


* Semiconductor Characterization 

* Disk Drive Read Channel Design 

* Communication Pulse Shape Compliance 
* Jitter, Cross-Talk, BERT Measurements 

* Location of Ground Bounce 


м 
For your local Tektronix representative see the list т 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ED See Tektronix on the World Wide Web: 


МММ http://www.tek.com 


« | SO 9001 Tektronix measurement products 


are manufactured in ISO 
8 юсєтовткологожа registered facilities. 
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P6246/P6247 


The P6246 and P6247 
Differential Probes 


The P6246 and P6247 enable users to make 
time domain or frequency domain measure- 
ments on high bandwidth signals commonly 
found in disk drive, digital IC design, and 
communication applications. The small probe 
head geometry and assorted probe tip acces- 
sories allow these probes to easily accom- 
modate manual probing of surface mount 
devices while maintaining high CMRR. 


The P6246 and P6247 are ideal for design 
verification of disk drive read channel elec- 
tronics and timing analysis or for trouble- 
shooting ground bounce problems associat- 
ed with high speed logic. They can also be 
used for pulse shape or cross talk compli- 
ance testing of high speed communication 
signals. 


Products 


Characteristics 


WARRANTED SPECIFICATIONS 
Bandwidth- 

P6247: DC to 1.0 GHz 

P6246: DC to 400 MHz. 

Rise Time - 

«350 ps (P6247), «875 ps (P6246). 
Attenuation — 

Switchable: + 1.0, + 10.0. 

DC Attenuation Accuracy — 

+2%. 

Common Input Voltage Range - 

+7.0 V, + 1; «7.0 V, + 10. 

Differential Input Voltage Range — 
+850 mV, + 1; «8.5 V, + 10. 

Max. Non-Destruct Input Voltage — 

x25 V (DC + peak AC). 

Electrostatic Immunity - 515 kV. 
TEKPROBE Interface — Probe power, auto- 
scaling, auto-termination with TDS scopes. 
Bandwidth Limit — Switchable, 200 MHz. 
DC Reject - 0.4 Hz, + 1; 4.0 Hz, + 10. 
TYPICAL SPECIFICATIONS 

Common Mode Rejection Ratio (CMRR)- 
«70 dB at «1 MHz 

«50 dB at «100 MHz 


«30 dB at «500 MHz 
«30 dB at «1 GHz. 


Differential Probes 


P6247 * P6246 


Input C - 
«1 pF (differential mode), 
«2 pF (common mode). 


Input В - 
200 KQ (differential mode), 
100 KQ (common mode). 


Linearity — +2% 
Noise - «50 nV/ «uz 
Harmonic Distortion — <1.5% @ 100 MHz. 


Passband Ripple - <+0.25 dB. 
P6247: DC to 850 MHz. 
P6246: DC to 400 MHz. 


Adapter 


P6046/HP1141A 
Probe Tip Adapter 


A. Tip T 


50 О ВМС (Е) to 
Probe Tip Adapter 


Output Termination — 
Terminate into 50 Q. 


PHYSICAL CHARACTERISTICS 
Weight (probe only) — 160 g (0.36 Ib.). 
Probe Head Volume - 6 cm? (0.3 іп.3). 


Probe Head Input Connection — 
0.63 mm (0.025 in.) square pins on 
2.54 mm (0.1 in.) centers. 


Output Cable Length - 1.2 m (4.0 ft.). 


win Foot Probe Tip 
Adapter 


SMK4 Micro KlipChip 
Adapter 


ENVIRONMENTAL CHARACTERISTICS 
Temperature — 

Operating 0 to 60°C. 

Non-operating —55 to +75°C. 
Humidity (0 to 90% RH) - 

Operating 30 to 50?C. 

Non-operating 30 to 60°C. 


0 
0 100 200 300 400 500 600 700 800 900 1000 
MHz 
P6247 


5 0 100 200 300 400 500 600 700 800 900 1000 
MHz 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6247 
Differential Probe 


P6246 

Differential Probe 

Both Include: P6247/P6246 Probe Tip Accessory 
Kit (020-2203-00), 6 in. ground lead, spring- 
loaded ground pin (2 ea.), short ground contact (2 
ea.), twin tip adapter (2 ea.), twin foot adapter (2 
ea.), SMT KlipChip Adapter (3 ea.), Micro KlipChip 
Adapter (2 ea.), probe tip to BNC adapter, Y-lead 
adapter. 

Hard Case — P6247 Order 006-7340-00, P6246 
Order 016-0156-03. 

Certificate of Traceable Calibration 

User Manual Set — 

English, German, French, and Japanese. 

Order 070-9898-00. 

English. Order 070-9899-00. 


MEASUREMENT SERVICE OPTIONS 
Opt. 01 - Calibration Data. 


Opt. ВЗ - 3 Years Extended Warranty. 

Opt. C3 - 3 Years Calibration Services. 
RECOMMENDED/REPLACEMENT ACCESSORIES 
Probe Tip Accessory Kit - Order 020-2203-00. 
Twin Tip Probe Tip Adapters — 4 each. 

Order 013-0305-04. 

Twin Foot Probe Tip Adapters — 4 each. 

Order 013-0306-04. 

SMK4 Micro KlipChip™ Adapters - 4 each. 


P6046/HP1141A Probe Tip Adapter — 
Order 013-0304-00. 


50 0, BNC (M) to BNC (M) Coaxial Cable — 
18 in. Order 012-0076-00. 


50 Q, BNC Coaxial Terminator — Order 011-0049-01. 
50 O, SMA (F) to BNC (M) Adapter — 015-0572-00. 
RELATED PRODUCT 

1103 - TEKPROBE® Power Supply w/ standard North 
America/Japan Power Cord. (Please see page 518). 


Telecommunications 


Opt. A1 — Europe Power Cord. 
Opt. A2 — UK Power Cord. 

Opt. A3 - Australia Power Cord. 
Opt. A4 - Switzerland Power Cord. 
Opt. AG - Japanese Power Cord. 


—Ó 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


P ny See Tektronix on the World Wide Web: 
WWW hitp://www.tek.com 
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Optical-to-Electrical Converters 


P6700 Series 


gw 

Ж; eatures 

* Broad Wavelength Response 500 to 
950 nm or 1100 to 1700 nm 

* High Bandwidth DC Up to 1.2 GHz 

* High Gain 1 V/mW 

e Low Noise «11 pW/XHz 

e 0 to -35 dBm Dynamic Range 

* Probe Connects Directly to TDS Series 
Scope (TEKPROBE®) or Other 50 Q 


Instruments with 1103 TEKPROBE® 
Power Supply 


* SONET/SDH and Fibre Channel Reference 
Receiver Performance: TDS 500C/700C 
(Option 3C or 4C) P6701B: Fibre Channel 
up to 1063 Mb/s, P6703B: SONET/SDH up 
to 622 Mb/s 


Applications 


* Eye-Pattern Testing of Optical 
Communication Signals (SONET/SDH and 
Fibre Channel) 


-——-—— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


A See Tektronix on the World Wide Web: 
МЛМ http://www.tek.com 
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P6701B, P6703B, P6723 


The Tektronix P6700 Series optical-to-electri- 
cal (O/E) converters change optical signals 
into electrical signals for convenient analysis 
on Tektronix TDS Series oscilloscopes 
equipped with the TEKPROBE® interface, ог 
any other oscilloscope when used with the 
1103 TEKPROBE® power supply. The 

P6700 Series O/E converters are ideal for 
optical source characterization in the devel- 
opment, manufacture, or service of optical 
communication systems and devices. 


Small, conveniently packaged P6701B and 
P6703B optical-to-electrical analog convert- 
ers provide an accurate interface for optical 
pulse shape measurements. The high gain, 
large dynamic range, and stable output offset 
of these O/E converters make them ideal 

for performing eye-pattern analysis and 
extinction measurements. 


The P6723 optical logic probe provides a 
digital conversion of up to 650 Mb/s, 

NRZ optical signals and converts the data 
stream into a constant amplitude electrical 

1 V pulse train. The P6723 has a sensitivity 
range similar to standard SONET/SDH optical 
receivers. It can be used as an optical inter- 
face to an electrical clock recovery circuit in 
support of data stream triggering or to a Bit 
Error Rate Tester (BERT). The LED on the 
P6723 indicates a valid optical input signal. 
The P6701B/P6703B/P6723 optical input is a 
one meter, 62.5 ит multimode fiber with an 
FC/PC connector. Using the standard assort- 
ment of hybrid fiber optic mating sleeves, 
these O/Es can accommodate the various 
industry connector standards. 

The TEKPROBES interface provides power, 
auto-scaling, auto-termination, and correct 
units (microwatts) when used with Tektronix 
TDS Series oscilloscopes. 


Products 


Tek Run: 50.0GS/s ET Sample 
І ——— 


OC-3/STM-1 SONET/SDH Transmitter Eye 
Pattern Test 


SONET/SDH AND FIBRE CHANNEL REFERENCE 
RECEIVER PERFORMANCE 

The P6701B and P6703B can be transformed 
into ITU G.957 or ANSI FC-PH reference 
receivers when they are either ordered as an 
option (3C — P6701B, 4C — Р6703В) to the 
latest Tektronix TDS 500C/700C Series digi- 
tizing oscilloscopes or as a standalone hard- 
ware solution (nominal). 


The TDS Option 3C provides a calibrated 
P6701B reference receiver for Fibre Channel 
dates rates from 133 Mb/s up to 1063 Mb/s. 
Option 4C provides a calibrated P6703B refer- 
ence receiver for SONET/SDH dates rates 
from 52 Mb/s up to 622 Mb/s. The optical-to- 
electrical convertors arematched and calibrat- 
ed to a specific scope channel which ensures 
complete system compliance with the fourth- 
order Bessel-Thompson frequency response. 


The P6703B, when used in conjunction with 
the FS52, FS156, or FS622 SONET/SDH 
hardware filters, provide customers with a 
nominal reference receiver performance for 
51.84 Mb/s, 155.52 Mb/s, and 622 Mb/s. 


The standard P6701B has a nominal 
frequency response which follows the 
fourth-order Bessel-Thompson for Fibre 
Channel 1063 Mb/s. The 1103 TEKPROBE® 
power supply can be used to connect 
these products to the 11800 Series or 
CSA803 Series sampling scopes. 


Optical-to-Electrical Converters 
P6700 Series 


Characteristics 

P6701B P6703B P6723 P6711 P6713 
Wavelength Response | h^ hà 800 tO 950пт 1100 їо 1700 пт — — 1310/1550nm — | 500 to 950 пт — — 1100 to 1700 nm — 
Bandwidth*! (typical) DC to 1.0 GHz DC to 1.2 GHz 20 to 650 Mb/s DC to 250 MHz DC to 300 MHz 

(1.1 GHz) (1.4 GHz) 


1 mW (0 dBm)*2 


1 mW (0 dBm)*? 


10 mW (10 9Вт)*3 10 mW (10 dBm)*? 10 mW (10 dBm)*3 10 mW (10 9Вт)*3 
eee m 20mW (13 dBm)*4 20mW(I3dBm)' = 2O mW (13 dBm)** 20mW(I3dBm)" — 
Dynamic Range — .  0to-31dBm —— 010-35 dBm 18 10-28 Вт — — 70-3708 NS То 31: 
Noise Equivalent Power «0.75 pW (RMS)** «0.35 pW (RMS)*5 N/A <250 nW (RMS) <200 nW (RMS) 

«24 pW per ҮН? <11 pW per VHz 


*3 Max average nondestruct 
*4 Max peak nondestruct 
*5 1 GHz low pass filter in series with output 


*! Optical bandwidth (-6 dB electrical) 


*? Maximum average operating power 


4. 
Normalized to 1310nm at 1 Vim 
E RE 
| 


ЕЕ; 


[1 


1400 
Wavelength (nm) 


Wavelength (nm) 


P6701B: Typical Wavelength Dependent 
Gain (@25°C) 


P6703B: Typical Wavelength Dependent 
Gain (@25°C) 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6711, P6713 


P6701B - Optical-to-Electrical Converter with 
FC/PC Connector. 

Includes: Hard Case, User Manual (English, 
French, German, and Japanese), Assorted Fiber 
Optic Hybrid Connectors (FC/FC, FC/ST, and 
FC/SC), Certificate of Traceable Calibration. 
P6703B — Optical-to-Electrical Converter with 
FC/PC Connector. 

Includes: Hard Case, User Manual (English, 
French, German, and Japanese), Assorted Fiber 
Optic Hybrid Connectors (FC/FC, FC/ST, and 
FC/SC), Certificate of Traceable Calibration. 
P6723 - Optical Logic Probe with FC/PC Connector. 
Includes: Hard Case, User Manual (English, 
French, German, and Japanese), Assorted Fiber 
Optic Hybrid Connectors (FC/FC, FC/ST, and 
FC/SC), Certificate of Traceable Calibration. 
P6711/P6713 - Optical-to-Electrical Converter(s). 
Includes: Option Specified Fiber Optic Input 
Connector, Hard Case (016-0156-03) and User's 
Manual (070-8237-00). 

Opt. 01 — FC Input Connector. 

Opt. 02 - ST Input Connector. 

Opt. 03 - DIN 47256 Connector. 

Opt. 04 - SMA 47256 Connector. 

Opt. 05 - SC 47256 Connector. 


MEASUREMENT SERVICE OPTIONS 
Opt. D1 — Calibration Data. 
Opt. C3 - Three years of Calibration Services. 
Opt. R3 - Repair warranty extended to cover 
three years. 
AVAILABLE ACCESSORIES 
1103 TEKPROBE? Power Supply — 
1103 Power Cord Options: 
Std - North America/Japan. 
Opt. A1 - Europe. 
Opt. A2 – UK. 
Opt. АЗ — Australia. 
Opt. A5 - Switzerland. 
Single-Mode Fiber Optic Cables - 
a ym, 2 meters) 
C/PC to FC/PC. Order 174-1387-00. 
FC/PC to ST. Order 174-1386-00. 
FC/PC to Biconic. Order 174-1388-00. 
FC/PC to Diamond 39) Order 174-1497-00. 
FC/PC to Diamond (3.5). Order 174-1385-00. 
Multimode Fiber Optic Cables — 
m 25 ym, 2 meters) 
C/PC to FC/PC. Order 174-2322-00. 
FC/PC to SMA. Order 174-2324-00. 
FC/PC to Biconic. Order 174-2323-00. 
90/10, 3 Port Single-Mode Optical Splitter 
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FC/PC Connectors — Order 174-3737-00. 

10 dB, In-Line Single-Mode Optical 
AttenuatorFC/PC Connectors — 

Order 119-5118-00. 

DIN/FC Fiber Optic Hybrid Connector — 

Order 020-2209-00. 

50 Q BNC to BNC Coaxial Cable — 2 feet Male- 
to-male. Order 012-1339-00. 

50 О BNC to SMA Adapter — Female-to-male. 
Order 015-0554-00. 


50 Q BNC Terminator - Order 011-0049-01. 
FS52 - SONET/SDH OC-1 (52 Mb/s) 
Hardware Filter. 

Е5156 - SONET/SDH OC-3 (155 Mb/s) 
Hardware Filter. 

FS622 — SONET/SDH OC-12 (622 Mb/s) 
Hardware Filter. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Optical Reference Receivers (SONET/SDH) 


New ORR24 


т 
Pa € Features 


* Data Rate: SONET/SDH 2.488 Gb/s 


* ITU-T G.957 Compliance 


* 4th Order Bessel-Thompson Frequency 
Response 


* Bandwidth: DC to 2.0 GHz 
* High Gain: 20.7 V/mW 
* Wavelength: 1310 nm / 1550 nm 


* Compatible with Tektronix 11800 or 
CSA 803 Series Sampling Scopes 


* Assortment of Fiber Optic Mating Adapters 
(standard) 


* Optional External Power Supply 
(016-1609-00) 


Applications 


• Standards Compliance: SONET/SDH 
2.488 Gb/s 


* Accurate Extinction Ratio Measurements 


* Eye-Pattern and Pulse Shape 
Measurements 


——M— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Verification of SONET/SDH 
Signals 


The Synchronous Digital Hierarchy (SDH) and 
the Synchronous Optical NETwork (SONET) 
standards are the cornerstones of today’s 
high-speed digital telecommunications sys- 
tems. The Tektronix ORR24 optical reference 
receiver provides an important interface for 
compliance testing of SDH/SONET optical 
transmission products or components. 


The amplified design of the ORR24 converts 
the incoming optical light into a high gain, 
low noise electrical signal. This allows easy 
testing of optical designs as well as repeat- 
able measurements. The ORR24 is DC cou- 
pled which is required for accurate extinction 
ratio measurements. 


Products 


The controlled frequency design of the 
ORR24 optical reference receiver ensures 
that the measurements correctly represent 
the true transmitted signal for the purpose of 
pulse shape analysis or eye-pattern measure- 
ments. A certificate of calibration and a fre- 
quency response graph are supplied with the 
ORR24 for performance documentation. The 
compact SD-xx form factor enables the 
ORR24 to conveniently plug into the 
Tektronix 11800 or CSA 803 Series sampling 
oscilloscopes for complete compliance test- 
ing. An optional power supply is available for 
other instrument applications. 


Optical Reference Receivers (SONET/SDH) 


New ORR24 


Attenuation (dB) 


Nominal Frequency 
Performance Values for an 
Optical Reference Receiver 


SDH/SONET recommendations define the 
nominal transfer function for an optical refer- 
ence receiver as being a fourth-order Bessel- 
Thompson response. The following table lists 
the corresponding attenuation at various fre- 
quencies, f. In this table f, is the transmitted 
data rate and f, is the 3 dB cutoff, which is 
defined as f, = 0.75%. 


Note: Allowable deviation from the nominal 
attenuation in the table is very tightly speci- 
fied in the SDH/SONET recommendations. 
The actual allowable deviation values depend 
on f/f, and the bit rate. These values run as 
low as +0.5 dB. 


Characteristics 

Wavelength Range — 1100 nm to 1650 nm. 
Bandwidth*! - DC to 2.0 GHz. 

Rise Time — 205 ps. 


Conversion Gain (typical) - 20.7 V/mW 
(1310 nm/1550 nm). 


f/f, f/f, Attenuation (dB) 

1 57. 
1.05 14 64. 

LRL а ан 
BF 
34. 

2 287 215 


Maximum Input Optical Power — 
Maximum average linear response power: 
100 pW (-10 dBm). 

Maximum average non-destruct power: 

5 mW (7 dBm). 

Maximum peak non-destruct power: 

0 mW (10 dBm). 


Noise Equivalent Power — «15 pW per 
square root of Hz. 


Aberrations — <5% р-р. 

Optical Return Loss*? - 2 —30 dB. 

Output Termination Impedance — 50 Q +4%. 
Internal Fiber Size - 9 рт. 
ENVIRONMENTAL CHARACTERISTICS 


Operating Temperature (Class VI)*3 – 
+10°C to +40°C. 

Non-operating Temperature (Class МІ) - 
-40°C to +70°C. 

Humidity — 75% non-condensing. 

*! Optical bandwidth (-6 dB electrical power). 
*? Single-mode fiber input. 


*3 Reference receiver performance over 25°C 
+10°C. 


ORR24 with standard accessories and 
optional power supply. 


Typical Frequency Response of ORR24 Reference Receiver 
I 


Мурка! ORR24 L^ 
| — ] 00-48/8TM-16 limits [| 


ORR24 frequency response (typical). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


ORR24 

2.488 Gb/s SDH/SONET Optical Reference 
Receiver. 

Includes: Hard Case, User Manual (English), 
Assorted Fiber Optic Hybrid Connectors (FC/FC, 
FC/ST, FC/SC), FC/FC Single-mode Fiber Jumper, 
50 Q SMA Cable, Frequency Response Graph, 
Certificate of Traceable Calibration. 

ORR24 PRODUCT SERVICE OPTIONS 

Opt. 01 - Calibration Data. 

Opt. R3 - Three Year Extended Warranty. 

Opt. C3 - Three Year Calibration Service. 
ORR24 AVAILABLE ACCESSORIES 

External Power Supply - 016-1609-00. Includes: 
IEC compatible Power Supply, ORR24 Adapter 
Cable, U.S. Power Cord, Instruction Sheet. 


Alternative Power Cords (IEC compatible) – 
European: 161-0066-09. 

UK: 161-0066-10. 

Australia: 161-0066-11. 

Switzerland: 161-0154-00. 


2 m Single-mode Fiber Optic Cables, 8/125 pm - 
FC/PC to FC/PC: 174-1387-00. 

FC/PC to ST: 174-1386-00. 

FC/PC to Biconic: 174-1388-00. 

FC/PC to Diamond (2.5): 174-1497-00. 

FC/PC to Diamond (3.5): 174-1385-00. 

90/10, 3-Port Single-Mode Optical Splitter, 
FC/PC Connectors - 174-3737-00. 

10 dB, In-Line Single-Mode Optical Attenuator, 
FC/PC Connectors - 119-5118-00. 

50 © Power Dividers, DC to 12 GHz 

(50% splitter) — 

SMA Female: 015-0565-00. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Optical-to-Electrical Converters 
SA-42/SD-42 * SD-44 * SD-48 


aw 
laf Features 


* Ultra High Bandwidth 
— DC to 6 GHz (SA-42, SD-42) 
— DC to 15 GHz (SD-44) 
- DC to 30 GHz (SD-48 


* Instrument Compatibility 
11800/CSA 803 Series Sampling 
Oscilloscopes: SD-42/SD-44/SD-48 


Other Instrumentation: SA-42/SD-44/SD-48 
(with external power supply) 
* CE Certified 


Applications 


* High Speed Optical Communication Testing 


(SONET/SDH) 
* Optical Source and Device Characterization 
* Pulse Shape Analysis 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I iN See Tektronix on the World Wide Web: 
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SD-42, SD-44, SD-48 

The SD-42, SD-44 and SD-48 are optical-to- 
electrical (О/Е) converters for use with the 
Tektronix CSA 803 and 11800 Series sam- 
pling oscilloscopes equipped with an SD-2x 
or SD-3x Electrical Sampling Head. The 
SD-42, SD-44 and SD-48 Optical-to-Electrical 
Converters can be plugged directly into a 
11800 sampling slot or CSA 803 power slot. 


Optical signal input on the SD-42, SD-44, and 
SD-48 is a standard FC/PC fiber optic con- 
nector. Other connector types can be accom- 
modated by using optional hybrid fiber optic 
jumper cables (SD-42) or an assortment of 
hybrid mating adapters which are standard 
with the SD-44 and 48. The SD-42 has an 
average power meter capability when used 
with a Digital Multi-Meter (DMM) which has 
selectable ranges of 1 V/mW and 1 V/uW. 
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SA-42, SD-44, SD-48 

The SA-42, SD-44 and SD-48 can operate as 
standalone, wide-bandwidth optical-to-elec- 
trical converters. These optical-to-electrical 
converters can be used with Tektronix oscil- 
loscopes or other instrumentation (е.0., 
spectrum analyzers). These easy to use O/E 
converters can be used in support of fre- 
quency and time domain analysis of light- 
wave modulation in optical fiber based prod- 
ucts and communications systems. 


The SA-42 has an internal battery power 
source that can be recharged via the external 
power supply/battery charger. The SA-42 
also has an integral battery test indicator to 
monitor battery status. The SD-44 and SD-48 
can be powered externally with an optional 
power supply (016-1609-00). 


Products*343 


Optical-to-Electrical Converters 
SA-42/SD-42 * SD-44 * SD-48 


TYPICAL APPLICATIONS 

Characterization of opto-electronic devices 
such as laser diodes, light emitting diodes, 
optical waveguides, optical detectors, and 
electro-optic modulators is becoming more 
important as applications for fiber optics in 
telecommunications and data communica- 
tions expand. These Optical-to-Electrical 
Converters offer fiber optic equipment 
designers and researchers optical waveform 
measurement capability from DC to 30 GHz 
in the 1000 nm to 1650 nm wavelength 
range. Measurements such as rise time, 
aberrations, optical power vs. drive current 
and voltage, modulation bandwidth, and 
sensitivity can now be made accurately and 
easily at high bandwidth. 
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Characteristics 
SA-42/SD-42 SD-44 

Impulse Response (FWHM) — —— — cope o NM <30ps — 
Bandwidth (Optical) | DCto60GHz* —— — DC to 15.0 GHz *' | 
Spectral Response | — 1000 to 1700 nm — — 950 to 1650 nm | 
Noise Equivalent 23 pW per VHz *? 15 pW рег УН? *? 

<45 uW RMS *3 <44 uW RMS *3 

<16 uW RMS *4 <16 pW RMS *4 
Maximum Non-Destructive <25 mW Peak — «100 mW Peak - 
Power Power Power *5 

<5 mW Average <5 mW Average 


Power 
| <10% рр *6 
35 mV/mW *? 


Power 


SD-48 
15 ps (typ) 


Mean Optical Power Monitor 
Dynamic Range 


Environmental, Physical | 
Operating Temperature Range 
Internal Flber Size 


Optical Return Loss | 


жі Optical bandwidth (-6 dB electrical power). 

*? Root Hertz into 50 Q. 

*3 System specification with SD-24/SD-26. 

*4 System specification with SD-22. 

*5 Pulse width less than 100 ps. 

*6 Within the first 400 ps following a pulse input. 
*7 DC termination into 50 О. 
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Optical-to-Electrical Converters 
SA-42/SD-42 * SD-44 * SD-48 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SD-42 

Optical-to-Electrical Converter. 

Includes: Red 2 mm to Banana Lead 1 m length 
(012-1286-00), Black 2 mm to Banana Lead 1 m 
length (012-1287-00), 50  Semi-rigid Cable Link 
(174-1635-00), Instruction Manual (070-8671-00). 


SD-44 

Optical-to-Electrical Converter. 

Includes: Hard Case, User Manual (English), 
Assorted Fiber Optic Hybrid Connectors (FC/FC, 
FC/ST, FC/SC), FC/FC Single-mode Fiber Jumper, 
Rigid 50 Q U-Cable, Certificate of Traceable 
Calibration. 


SD-48 

Optical-to-Electrical Converter. 

Includes: Hard Case, User Manual (English), 
Assorted Fiber Optic Hybrid Connectors (FC/FC, 
FC/ST, FC/SC), FC/FC Single-mode Fiber Jumper, 
Rigid 50  J-Cable, High Performance SMA Cable, 
Certificate of Traceable Calibration. 


SA-42 

Optical-to-Electrical Converter. 

Includes: Instruction Manual (070-7733-00), 
Power Supply and Charger Unit (119-3716-00), 
DC Power Cable (174-1966-00), and Power Cable 
(161-0104-00). 

SA-42 INTERNATIONAL POWER PLUG OPTIONS 
Opts. A1 to Opt. A5 — Available. 


SA-42 CE CERTIFIED CONFIGURATION 

Opt. 1E - Delete Standard Power Supply/Charger. 
OTHER RELATED PRODUCTS/ACCESSORIES 
SD-44/SD-48 External Power Supply with SD-4x 
Adapter Cable — 016-1609-00. Includes: IEC 
Compatible Power Supply, SD-44 Adapter Cable, 
U.S. Power Cord, Instruction Sheet. 

Alternative Power Cords (IEC Compatible): 
European: 161-0066-09. 

UK: 161-0066-10. 

Australia: 161-0066-11. 

Switzerland: 161-0154-00. 
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DIN/FC Fiber Optic Hybrid Connector — 
119-5118-00. 


10 kHz to 21 GHz DC Block – 


"N" Type: 015-0509-00. 
K to "N" Type Adapter: 015-0369-00. 


50 Q Power Dividers, DC to 12 GHz (50% splitter) – 


SMA Female: 015-0565-00. 
SMA Male: 015-1014-00. 


1101A Tektronix Power Supply 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S, call: 1-800-426-2200. 
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Optical Attenuators 


OA5002 * OA5012 * OA5022 * OA5032 


ГА | 
A | Features 


* Broad Wavelength Range 
— 750 to 1600 nm 

* Supports Multiple Fiber Sizes 
— 0A5002 10 um (Single-mode) 
— 0A5012 50 ит (Multimode) 
— 045022 62.5 um (Multimode) 
— 045032 100 ит (Multimode) 


* Support Multiple Connector Styles 
— (FC, ST, SC and DIN) 


* GPIB, IEEE-488.2 Controllable 


Applications 


* Evaluate Receiver Sensitivity as a Function 


of Optical Power 
* General Development of Fiber 
Optic Equipment 
* SDH/SONET, Fibre Channel and Ethernet 
Standards Testing 
* OTDR Attenuation Measurement Calibration 
* Optical Power Meter Linearity Calibration 


* Manufacturing Test of Fiber 
Optic Equipment 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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OA5000 Series Attenuators 


A Vital Link in Optical 
Systems Analysis 


Tektronix Programmable Optical Attenuators 
provide a convenient, accurate and cost- 
effective means of controlling optical power 


levels in fiber optic media. 
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The 0A5000 Series instruments provide vari- 
able attenuation of single and multimode 
fiber optic signals commonly used in com- 
munications equipment. Attenuation levels 
can be varied manually, using the front-panel 
controls or automatically via programmable, 
IEEE-488.2 interface. 


The single filter design eliminates measure- 
ment dark spots caused by "range changes" 
and an internal mechanical motion algorithm 
provides outstanding repeatability. 


TYPICAL APPLICATIONS 

Communication standards using optical com- 
ponents typically require that the receiver oper- 
ate over a given optical power range. This 
specification is tested by monitoring the bit 
error rate (BER) as a function of optical power. 


Optical Attenuators 
OA5002 * OA5012 * OA5022 * OA5032 


TRANSMISSION SYSTEM DESIGN 

Using the 0A5000 Series Optical Attenuators 
with either the CSA803, 11800 or 
TDS7000C/500C oscilloscopes, network 
equipment designers can characterize, with 
repeatable results, the system performance 
over the specified optical power range. 


SDH/SONET COMPLIANCE TESTING 
SDH/SONET compliant signal levels may be 
as high as +2 dBm to as low as —34 dBm. To 
verify the performance of SONET equipment 
over these signal levels, it is necessary to 
have calibrated attenuators with at least this 
much range. The 0А5002 is the attenuator of 
choice for SDH/SONET testing. 


MANUFACTURING AND OTHER AUTOMATED 
TEST APPLICATIONS 

Because the 045000 Series Optical 
Attenuators are GPIB Programmable, these 
units can be operated in a completely auto- 
mated environment. With the step size of 
0.01 dB and a calibrated attenuation range of 
0 to 60 dB (continuous), measuring parame- 
ters, such as receiver linearity, is quickly and 
reliably accomplished. Also, with their storable 
attenuation levels, the 045000 Series Optical 
Attenuators are very useful for repeat mea- 
surements in manufacturing environments. 


CHARACTERISTICS 

Wavelength Range — — 75010 1600nm _ 
Fiber Size — ^ — 

OAS002 ^ 

045012 50 рт Multimode fiber 
045022 | 62.5 um Multimode fiber _ 
0А5032 100 рт Multimode fiber | 
Insertion Loss 52.0 dB, <4.0 dB"? | 
Return Loss <-45 dB*! 
ey ees «25dB'? ^ 
Attenuation Range 260 dB*3 
NENNEN... NE 
Disable 2100 dB*5 

— | 290 dB*5 — |. 
Accuracy «— £0.15 dB (+0.05 dB typ.) | 
Repeatability — . £0.05 dB («0.02 dB typ.) | 
Linearity | +0.05 dB 


fax. Input Power — ,8dBm(2mW) 7" 
Max. Non-destruct +10 dBm (100 mW) Ave 
Power +20 dBm(200 mW) Peak - 
*! QA5002. 

*2 0A5012/0A5022/0A5032. 

*3 750-1350 nm. 

*4 1350-1600 nm. 

*5 045032. 

Note: (For further technical information request 
Product Data Sheet #3TW-8032-1. (For information оп 
0A5000 Series compatibility with other fiber sizes, 
contact your local Tektronix sales office. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


0A5002 

Optical Attenuator. 

Includes: Single Mode Input and Output. 

045012 

Optical Attenuator. 

Includes: 50 Micron Multimode Input and Output. 
0A5022 

Optical Attenuator. 

Includes: 62.5 Micron Multimode Input and 
Output. 

045032 

Optical Attenuator. 

Includes: 100 Micron Multimode Input and Output. 


All include: OCP5502 Mainframe (PN 620-0057- 
00) Two Blank Plug-in Panels (PN 016-0195-05); 
Universal Optical Input and Output Connector Kit 
(020-1885-00); Instruction Manual (070-7612-0). 
MEASUREMENT SERVICE OPTIONS 

045022 ONLY 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 

five years. See page 646 for further information. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
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Bit Error Rate Tester 


gigaBERT GB700 


ГА | 
X Features 


gigaBERT GB700 
* Operating Frequency Range 700 Mb/s 


* Internal PLL Synthesized Clock Source 

e PRBS 2n-1; n = 7, 15, 17, 20, 23 

* 128 Kbit Programmable Pattern Memory 
* Auto-synchronization 

* Clock/Data Delay 4 ns, 20 ps Resolution 
* TTL, ECL and PECL 1/0 Compatible 


* Reference Data Input for Proprietary 
Framed Data 


* Pattern Editor (Windows-based) for 
Custom Word Patterns 


* Reference Data Input for Proprietary 
Framed Data 


* Phase Synchronous Clock and Data Edge 
Tracking 


* Supports BURST Mode Operation 


Applications 


* LAN/SONET/SDH Component Development 


* Satellite System Testing 

* Digital Transmission System Design 

* Fibre Channel Testing 

* Uncompressed Digital Video 

* High-speed ATM Margin Testing 

* Parallel-to-Serial Analysis with MB100 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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gigaBERT GB700 Pattern 
Generator and Error Detector 


The GB700 operates at bit rates up to 

700 Mb/s. This instrument is cost-effective 
for lower-speed applications today and will 
accommodate your future higher speed 
requirements as well. 


SYMMETRICAL, LOW-JITTER 

OUTPUT WAVEFORMS 

The GB700 generates low-jitter, symmetrical 
waveforms over its entire operating frequency 
range. The clock and data ports provide both 
true and inverted output signals. The instru- 
ment can drive single-ended or differential 
ECL or PECL inputs and also provides levels 
suitable for TTL inputs. 


PRBS OR USER-DEFINED TEST PATTERNS 

By generating pseudo-random bit sequences 
(PRBS) up to 223-1 bits in length, or user- 
programmable patterns containing up to 
128 Kbits, the user can effectively simulate 
live traffic or "worst case" patterns. Patterns 
can be created locally using setup menus or 
externally by using a workstation or PC. A PC 
Windows-based Pattern Editor software 
package comes with the GB700. Externally 
created patterns can be downloaded via the 
GPIB or RS-232 port. All user patterns are 
saved in battery-backed RAM. 


Products 


ADJUSTABLE INPUTS FOR 

MAXIMUM FLEXIBILITY 

The clock and data ports on the GB700 Error 
Detector accept both true and inverted 
inputs. Single-ended or differential signals 
can be internally terminated. Input data delay 
is adjustable to accommodate different clock 
and data signal path delays. 


AUTO SEARCH FOR EASY SETUP 

Auto search greatly simplifies the Error 
Detector setup. The GB700 Error Detector 
automatically synchronizes to the incoming 
signal by 1) Setting the input data decision 
voltage to its optimum value; 2) Adjusting 
input data delay for an optimum clock/data 
phase relationship; 3) Selecting the correct 
PRBS test pattern; and 4) selecting the cor- 
rect pattern polarity (normal or inverted). 


Not only will the GB700 Error Detector syn- 
chronize with any pattern sourced by a 
gigaBERT Pattern Generator, it can perform a 
bit-by-bit comparison and bit error analysis 
on an arbitrary signal if provided with a 
known good external Reference data stream. 


POWERFUL ANALYSIS AND 

REPORTING FUNCTIONS 

The GB700 performs a full-rate, bit-by-bit 
analysis of the received signal. Bit error 
results are then used to calculate three bit 
error rate (BER) measures. Total BER is cal- 
culated from the last power-on or reset. 
Window BER is calculated over a sliding win- 
dow specified in terms of time (1 second to 
24 hours) or bits (18 to 1'®-Bits). Test BER 
is calculated from the start of the current test. 
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Moreover, the GB700 calculates errored sec- 
onds (ES), percentage error-free seconds 
(%EFS), severely-errored seconds (SES), 
degraded minutes (DM), unavailable seconds 
(US), and loss of signal (LOS) seconds. All 
bit error results — including the three BER 
measures — are calculated simultaneously 
and may be displayed during a test or after a 
test has been completed. A hard copy of all 
test results can be generated locally by con- 
necting a printer to the parallel printer port or 
GPIB or RS-232 port. Reports may be print- 
ed when an error is detected, at the end of 
test intervals, or both. 


FRONT PANEL OR AUTOMATED OPERATION 
The GB700 provides easy operation aug- 
mented by set-up store and recall. Clear, 
concise LCD displays of setup and results 
make it easy to use. 


The GB700 Pattern Generator and Error 
Detector can be controlled via the GPIB or 
RS-232 interface ports. The gigaBERT 
remote command set includes commands for 
all setup menus and front panel selections. 
The status of front panel indicators and test 
results can be remotely accessed. 


BURST MODE 

BURST mode, operation allows for operation 
with non-continuous external clocks. Use of 
BURST mode requires ECL-level signals with 
a minimum rate during the burst of 150 kHz. 
This is a standard feature of the GB700. 


Characteristics 


PATTERN GENERATOR 

Frequency Range - 

Internal Clock Source: 150 Kb/s to 700 Mb/s. 
External Clock: 150 Kb/s to 705 Mb/s. 


Freq. Resolution (Internal Clock) - 1 kHz. 


Clock Output Amplitude — 500 mV to 
2.0 Vp-p in 50 mV steps. 


Clock Output Offset — 2.0 V to 1.0 V in 
50 mV steps. 


Data Output Amplitude — 500 mV to 
2.0 Vp-p in 50 mV steps. 


Data Output Offset - 2.0 V to 1.0 V in 
50 mV steps. 


Data Delay Range - +4 ns. 

Data Delay Increments — 20 ps. 

Clock Delay - «4 ns. 

Clock Delay Increments — 20 ps. 

Std. Programmable Memory — 128 Kbits. 
Optional Memory - none. 

PRBS Patterns (2^ -1) - 7,15,17,20,23. 


Burst Mode (ECL levels only) - Standard 
Feature. 


ERROR DETECTOR 

Frequency Range With Burst Mode — 
150 Kb/s to 700 Kb/s. 

Burst Mode (ECL levels only) - Standard 
Feature. 

Clock Input Levels (max) — 500 mV to 
6.0 Vp-p. 

Clock Input Terminations - GND, АС, 

-2 V, +3 V. 

Clock Input Threshold - 3.00 to 44.5 V іп 
50 mV steps. 

Data Input Level (max) - 500 mV to 

6.0 Vp-p. 

Data Input Threshold — 3.00 to +4.5 V in 
50 mV steps. 

Data Input Terminations — GND, AC, —2 V, 
+3 V. 

Single ended or differential operation for 
clock and data inputs. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 

Height 152 6 

Width ^ 966 144 — : 
Depth 340 1304 419 16 3. 
Weight Кк № || kg lbs. | 
Net 10 22 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


GB700 

700 Mb/s BERT Generator and Detector. 
Includes: Power Cord, Manual, and Pattern Editor 
Software. 


Opt. 02 - 75 О Term Both Sets. 

Opt. 2M - Rack Mount - 2. 
INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 — Universal Euro 220 V, 50 Hz. 
Opt. A2 - United Kingdom 240 V, 50 Hz. 
Opt. АЗ - Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 
Opt. A5 — Switzerland 220 V, 50 Hz. 
GB700T 

700 Mb/s BERT Pattern Generator. 

Opt. 02 - 75 Q Term Pattern Generator Only. 
Opt. 1M - Rack Mount. 

INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 - Universal Euro 220 V, 50 Hz. 
Opt. A2 — United Kingdom 240 V, 50 Hz. 
Opt. АЗ — Australian 240 V, 50 Hz. 


Opt. A4 - North American 240 V, 60 Hz. 
Opt. A5 — Switzerland 220 V, 50 Hz. 
GB700R 

700 Mb/s BERT Error Detector. 

Opt. 02 - 75 Q Term Error Detector Only. 
Opt. 1M - Rack Mount. 

INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 - Universal Euro 220 V, 50 Hz. 
Opt. A2 - United Kingdom 240 V, 50 Hz. 
Opt. A3 - Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 
Opt. A5 — Switzerland 220 V, 50 Hz. 
RECOMMENDED ACCESSORIES 

Soft Carrying Case - Order 016-1442-00. 
Hard Carrying Case — Order 016-1443-00. 
Rack Mount — Order 016-1462-00. 

10 ft. 25-Pin Male-to-Male RS-232 Cable — Order 
012-1384-00. 


Telecommunications 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ЕТ» See Tektronix on the World Wide Web: 
Ч 


http://www.tek.com 


< 


z Tektronix measurement products 
и 
- ISO 9001 are manufactured in ISO 
Sxsemewmewwcwansamons registered facilities. 
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п 
* Features 


gigaBERT GB1400 
* Operating Frequency Range 1400 MHz 


* Internal PLL Synthesized Clock Source 

* PRBS 21-1 n: 7, 15, 17, 20, 23 

* 1 Mbit Programmable Pattern Memory 
(Optional) 

* Auto-synchronization 

* Clock/Data Delay 4 ns, 5 ps Resolution 

* Automatic Eye-width Measurements 


* Reference Data Input for Proprietary 
Framed Data 


• Phase Synchronous Clock and Data Edge 
Tracking 


* Optional BURST Mode Operation 


Applications 


* Gigabit LAN Testing 

* Satellite System Testing 

* High-speed Circuits and System Design 

* Full Rate HDDV Simulation/Testing 

* Manufacturing Test in TE Environment 

* GaAs, ECL, and Optical Component Testing 
* Test Clock Recovery Circuit 

* Parallel-to-Serial Analysis with MB100 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


c See Tektronix on the World Wide Web: 
Кыз, 


http://www.tek.com 


Product(s) complies with IEEE Standard 
488.2-1987. 


GPI 


IEEE-488 


| 
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gigaBERT GB1400 


gigaBERT GB1400 Pattern 
Generator and Error Detector 


The GB1400 operates at bit rates up to 
1400 Mb/s. This instrument is cost-effective 
for lower-speed applications today and will 
accommodate your future high-speed 
requirements as well. 


SYMMETRICAL, LOW-JITTER 

OUTPUT WAVEFORMS 

The GB1400 generates low-jitter, symmetri- 
cal waveforms over its entire operating fre- 
quency range. The clock and data ports pro- 
vide both true and inverted output signals. 
The instrument can drive single-ended or 
differential ECL inputs. 


PRBS OR USER-DEFINED TEST PATTERNS 
The GB1400 can generate pseudo-random 
bit sequences (PRBS) up to 223-1 bits and 
others optional in length, user-programmable 
patterns. Patterns can be created locally 
using setup menus or externally by using a 
workstation or PC. A PC Windows-based 
Pattern Editor software package comes with 
the 1M Memory Option. Externally created 
patterns can be downloaded via the GPIB or 
RS-232 port. All user patterns are saved in 
battery-backed RAM. 


ADJUSTABLE INPUTS FOR MAXIMUM 
FLEXIBILITY 


The clock and data ports on the GB1400 
Error Detector accept both true and inverted 


Products 


inputs. Single-ended or differential signals 
can be internally terminated. Input data delay 
is adjustable to accommodate different clock 
and data signal path delays. 


AUTO SEARCH FOR EASY SETUP 

Auto search greatly simplifies the Error 
Detector setup. The GB1400 Error Detector 
automatically synchronizes to the incoming 
signal by 1) Setting the input data decision 
voltage to its optimum value; 2) Adjusting 
input data delay for an optimum clock/data 
phase relationship; 3) Selecting the correct 
PRBS test pattern; and 4) selecting the cor- 
rect pattern polarity (normal or inverted). 


It synchronizes with any pattern sourced by 
a gigaBERT Pattern Generator. It can per- 
form a bit-by-bit comparison of an arbitrary 
signal with an external Reference input. 
Thus the GB1400 can perform bit error 
analysis on any data pattern with a known 
good reference pattern. 


POWERFUL ANALYSIS AND REPORTING 
FUNCTIONS 

Not only will the GB1400 Error Detector syn- 
chronize with any pattern sourced by a 
gigaBERT Pattern Generator, it can perform a 
bit-by-bit comparison and bit error analysis 
on an arbitrary signal if provided with a 
known good external Reference data stream. 
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Moreover, the GB1400 calculates errored sec- 
onds (ES), percentage error-free seconds 
(%EFS), severely-errored seconds (SES), 
degraded minutes (DM), unavailable seconds 
(US), and loss of signal (LOS) seconds. All bit 
error results — including the three BER mea- 
sures — are calculated simultaneously and may 
be displayed during a test or after a test has 
been completed. A hard copy of all test results 
can be generated locally by connecting a printer 
to the parallel printer port or GPIB or RS-232 
port. Reports may be printed when an error is 
detected, at the end of test intervals, or both. 


FRONT PANEL OR AUTOMATED OPERATION 
The GB1400 provides easy operation aug- 
mented by set-up store and recall. Clear, 
concise LCD displays of setup and results 
make it easy to use. 


The 1 MB memory option for both the 
Pattern Generator and the Error Detector is 
sufficient for storing and outputting complex 
data such as SONET frames, ATM cells, 
MPEG digital video, etc, allowing designers 
to simulate "live" traffic. The GB1400 Pattern 
Generator and Error Detector can be con- 
trolled via the GPIB or RS-232 interface 
ports. The gigaBERT remote command set 
includes commands for all setup menus and 
front panel selections. The status of front 
panel indicators and test results can be 
remotely accessed. 


BURST MODE 

BURST mode allows for operation with non- 
continuous external clocks. Use of BURST 
mode requires ECL-level signals with a mini- 
mum rate during the burst of 150 kHz. This 
is an option on the GB1400. 


Characteristics 


PATTERN GENERATOR 

Frequency Range - 

Internal Clock Source: 1 Mb/s to 1400 Mb/s. 
External Clock with BURST Mode: 150 Kb/s 
to 1400 Mb/s. 


Freq. Resolution (Internal Clock) - 
kHz. 


Clock Output Amplitude — 500 mV to 2.0 Vp-p 
in 50 mV steps. 
500 mV to 2.8 V with PECL opt. 


Clock Output Offset - 

2.0 V to 1.0 V in 50 mV steps. 
2.0 V to 1.8 V with PECL opt. 
Data Output Amplitude — 

500 mV to 2.0 V in 50 mV steps. 
500 mV to 2.8 V with PECL opt. 
Data Output Offset - 

2.0 V to 1.0 V in 50 mV steps. 
2.0 V to 1.8 V with PECL opt. 


Data delay range - +4 ns. 


Data Delay Increments — 5 ps. 

Clock Delay — +4 ns. 

Clock Delay Increments — 5 ps. 

Std. Programmable Memory — 16-Bits. 
Optional Memory — 1 Mbit. 

PRBS Patterns (27 -1) - 7,15,17,20,23. 
Burst Mode (ECL levels only) - Optional. 


ERROR DETECTOR 
Frequency Range — 1 Mb/s to 1400 Mb/s. 
150 Kb/s to 1400 Mb/s (with BURST Mode). 


Clock Input Levels (max) — 500 mV to 1.5 Vp-p. 
Clock Input Terminations — GND, AC, —2 Vp-p. 
Clock Input Threshold — Fixed threshold levels. 


Data Input Level (max) – 500 mV to 1.5 Vp-p 
(does not support PECL). 

Data Input Threshold - 1.5 V to 1.0 V in 

50 mV steps. 

Data Input Terminations - GND, AC, —2 V. 
Single-ended or differential operation for 
clock and data inputs. 


PHYSICAL CHARACTERISTICS 


Dimensions | тт in. | тт in. 
Height — 192.6 1527 6. 
Width — |, ,966 144 366 — 144 
Depth — . 340 1304 419 165 
Weight kg Ibs. kg Ibs. 
№ IO 22 10 2. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


gigaBERT GB1400 

1400 Mb/s BERT Generator and Detector. Not 
available in Europe. 

Includes: Power Cord, Manual. 

Opt. 02 - 75 О Both Sets. 

Opt. 05 - BURST Mode Both Sets. 

Opt. 07 - Positive ECL Pattern Generator Only. 
Opt. 08 - 1 MEG RAM WORD Both Sets & PC 
Pattern Editor Software. 

Opt. 2M – Rack Mounts - 2. 

Opt. A3 — Australian 240 V, 50 Hz. 

GB1400T 

1400 Mb/s BERT Pattern Generator. 

Opt. 02 - 75 О Pattern Generator Only. 

Opt. 05 - BURST Mode Pattern Generator Only. 
Opt. 07 - Positive ECL Pattern Generator Only. 
Opt. 08 - 1 MEG RAM WORD, Generator Only with 
PC Pattern Editor Software. 

Opt. 1M - Rack Mount. 

Opt. A3 — Australian 240 V, 50 Hz. 


GB1400R 
1400 Mb/s BERT Error Detector. 


Opt. 02 - 75 О Error Detector Only. 
Opt. 05 - BURST Mode Error Detector Only. 


Opt. 08 - 1 MEG RAM WORD, Detector Only with 
PC Pattern Editor Software. 


Opt. 1M - Rack Mount. 
Opt. A3 - Australian 240 V, 50 Hz. 


RECOMMENDED ACCESSORIES 
Soft Carrying Case — Order 016-1442-00. 


Hard Carrying Case — Order 016-1443-00. 
Rack Mount - Order 016-1462-00. 


10 ft. 25 -Pin Male -to -Male RS -232 Cable - 
Order 012-1384-00. 


Telecommunications 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 


GPIB Product(s) complies with IEEE Standard 
| QT 1D 488.2-1987. 


I i See Tektronix on the World Wide Web: 
NM 
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FE 
laf Features 


multiBERT MB100 
* Up to 32-Channels, 110 Mb/s 


* Parallel BER (Bit Error Rate) Measurements 
* Automatic Synchronization 


* 64 Kbits Deep Programmable Memory 
per Channel 


* Error Injection: Single or Multiple Rates 


• +2 ns Delay by 100 ps Step Delay Controls 
per Channel and Clock Outputs 


* Aggregated BER and Each-channel 
BER Measurements 


* Channel Isolation (Mask-off) 
Function Capability 


Applications 


* Fiber Channel Conformance Testing 

* Parallel to Serial Tester 

* Bus-oriented Transmission Media Testing 
* General Multiplexer/Demultiplexer Testing 
* Crosstalk Testing Across Channels 

¢ Stimulus for D/A or Encoder Testing 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I iN See Tektronix on the World Wide Web: 
XQ http://www.tek.com 


Product(s) complies with IEEE Standard 


PIB 
OF ID 488.2-1987. 
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multiBERT MB100 
16 to 32-Channel BERT 


The MB100 Analyzer system is a parallel bit- 
error-rate-tester (BERT). It's designed to be a 
fully integrated test solution for high reliabili- 
ty bus-oriented subsystems or components 
requiring low bit error rate performance 
analysis. It can provide problem isolation for 
both design and manufacturing. 


The MB100 Series includes the Pattern 
Generator unit, Error Detector unit, ECL-to- 
TTL Translator, and the TTL-to-ECL 
Translator. All together, this provides bit par- 
allel pattern generation and error detection 
with the possibility of either ECL or TTL con- 
nection to the device under test. 


The MB100 Pattern Generator and MB100 
Error Detector are separate, stand-alone 
instruments which are used together to pro- 
vide full flexibility in both parallel pattern 
generation and error detecting. The system is 
expandable up to 32 channels per unit. 


The MB100 Series is an ideal tool to be used 
in parallel interface circuits. It can also be 
used in multiplexed data circuits in conjunc- 
tion with the gigaBERT 1400 Serial BERT 
Pattern Generator and Error Detector for 
testing of parallel to serial and serial to paral- 
lel devices. The MB100 Pattern Generator 
and Error Detector may be ordered separate- 
ly to support testing of circuits and devices 
where only one side is bit parallel, e.g. test- 
ing D/A or A/D converters. 
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Characteristics 


PATTERN GENERATOR 


Inputs - External clock inputs: Selectable. 
CK-IN1: Direct input. Frequency: 50 kHz to 
110 MHz maximum; Amplitude: 0.5 to 1 V 
peak-to-peak; Termination: AC coupled 50 Q 
or DC 50 Q to ground; Connector: BNC, front 
panel. CK-IN2: Prescaled input. Prescale N: 
N - 4, 8, 10, 12, 16, 20, 24, and 32; 
Frequency: 1.4 GHz maximum. Divided clock 
must be «110 MHz; Amplitude: 0.5 to 

1 Vp-p; Termination: AC coupled, 50 О; 
Connector: SMA, front panel. 


Clock Outputs — CK-OUT1: Level: ECL, differ- 
ential; Rate: Same as data rate. 110 MHz 
maximum; Delay range: +2 ns, 100 ps step; 
Polarity: True or invert, selectable; Connector: 
AMP 201311-1, 75-Pin connector housing, 
rear panel.CK-OUT2: Level: ECL, differential; 
Rate: One half data rate; Connector: AMP 
201311-1, 75-Pin connector housing, rear 
panel. CK-OUT3: Level: ECL, single-ended, 
50 Q to —2 V termination; Rate: Same as 
data rate; Connector: BNC front panel. 
CK-OUT4: Level: ECL, single-ended, 50 Q 

to —2 V termination. Rate: One half data rate; 
Connector: BNC front panel. 


Pattern Generator — Number of channels: 
16-Channels (24-Channels with Options 20 or 
21, 32-Channels with Options 30 or 31). Data 
format: NRZ. Data pattern: Programmable or 
PRBS 2^ – 1 (n = 7 and 15). Pattern length: 
Programmable, 64 K maximum, 1 word resolu- 
tion. Memory size: 64 K deep per channel. 
Static pattern storage: Two 64 K individual 
word patterns, battery-backed. 


Error Insertion — Controls: Error injection can 
be enabled or disabled on a per-channel 
basis.Single error: Selected channel only. 
Multiple error: Error гаїв of 10" (п = 3, 4, 5, 6, 
and 7). Error inserted into Enabled channels. 


Data Outputs - Data delay: +2 ns in 100 ps 
steps per channel. Output level: Translator are 
available as Options 11, 21, and 31. These 
translator are also available as MB100TT and 
MB100RT. Connector: AMP 201311-1, 75-Pin 
connector housing, rear panel. 


Channel Monitor Output — Selection: Any 
channel may be selected. Level: ECL, single- 
ended, 50 to —2 V termination.Connector: 
BNC, front panel. 


Word Sync Outputs - SYNC OUT1: Format: 
Single-bit wide, one pulse per pattern frame; 
Level: 0 to 2 V peak into 50 O to ground; 
Connector: BNC, front panel. SYNC OUT2: 
Format: Single-bit wide, one pulse per pattern 
frame; Level: ECL, single-ended, 50 O to -2 V 
termination; Connector: BNC, rear panel. 
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Display - 

16 x 32 back-lighted LCD. 

Interface - 

GPIB: Compatible with IEEE 488-2.RS-232C: 
DB-25 connector. 

Environmental — 

Operating temperature: +10 to +40°C. 
Power — 


AC line: 115 V.Power Consumption: 
250 W nominal. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 2032 a 8 e 
Width 355.6 14 
Dept "5318... 17. 
Weight kg lbs. — 
Net 14.5 32 
ERROR DETECTOR 

Clock Input - 


CK-IN1: Frequency: 110 MHz maximum; 
Level: ECL, differential; Termination: 100 О, 
differential; Delay range: +2 ns, 100 ps step; 
Clock phase: Rising edge aligned to data tran- 
sition, nominal; Polarity: True or invert, selec- 
table; Connector: AMP 201311-1, 75-Pin con- 
nector housing, rear panel and 6-foot cable. 


Internal Reference Patterns — 

Number of channels: 16-Channels 
(24-Channels with Options 20 or 21, 32- 
Channels with Options 30 or 31). Data pat- 
tern: Programmable or PRBS 2" - 1 

(n = 7 and 15). Pattern length: Programmable, 
64 K maximum, 1 word resolution.Memory 
Size: 64 Kbits deep per channel. Static pat- 
tern storage: Two 64 K individual word pat- 
terns, battery backed. 


Synchronization Threshold — 
Threshold level: Selectable between 
256/4096 and 1/65 K in 8 levels. 


Measurements — 

Average frequency: System word clock 
frequency, 10 kHz resolution. 

Bit error detection: Simultaneous 

parallel measurements. 

Aggregated BER measurements: Total bits 
received: 0 to 1.6£+19; Total errors: 0 to 
999,999,999, 0 to 1.6E+19 (remote read 
out); Averaged BER: 9.9E-01 to <1.0E-16, 
Zero error caused BER of (0.0E+00), 0 to 
1.6Е+19 (remote read out); Other: Elapsed 
seconds, errored seconds, synchronization 
loss seconds, and clock loss seconds: 

0 to 4,000,000,000. 

Per channel measurements: Total bits 
received: 0 to 1.6Е+19; Total errors: 0 to 
99,999,999, 0 to 1.6E+19 (remote read out); 
Average BER: 9.9E-01 to <1.0E-19 (remote 


read out); Errored seconds: 0 to 4,000,000,000. 


Interface - 

GPIB: Compatible with IEEE 488-2.RS-232C: 
DB-25 connector. 

Environmental — 

Operating temperature: +10 to +40°C. 
Power — 


AC line: 115 V.Power consumption: 
250 W nominal. 


PHYSICAL CHARACTERISTICS 


(MB100TT, MB100RT) 

Dimensions ^ ^ — TTE ало іп... 
Height 282. 8 
Width 3556 — sss IN ыы 
Depth — 431.8 17 
Weight kg Ibs. 

Net 14.5 32 


ECL-TO-TTL, TTL-TO-ECL TRANSLATORS 
(OPT. 11, OPT. 21, OPT. 31) 
INPUTS/OUTPUTS 

Inputs - Compatible with multiBERT MB100 
Pattern Generator. 

Connectors - AMP 201311-1, 75-Pin con- 
nector housing, rear panel and 6-foot cable 
(supplied). 

Outputs — Data and Clock. Level: 0 to 5 V 
from 50 Q source with unterminated load; 


Connectors - Sub-miniature SMB (SSMB). 
Supplied with 10 each RG178 SSMB 
— SMA(M) cable assemblies per Translator. 


Power - AC line: 115 V.Power consumption: 
50 W nominal. 

PHYSICAL CHARACTERISTICS 
(MB100TT, MB100RT) 


Dimensions mm in. 
Height 1524 e 
Width — 1.294 10 
Depth 254 10 
Weight № 
Ne —. 46 — L) 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


MULTIBERT MB100 

Multi-channel 16-channel single-ended BERT. 
Includes: Power Cord, Manual, Extender Cable for 
Loopback Testing (Device Cables Optional). 


MB100T 

Multi-channel 16-channel single-ended BERT 
Transmitter. 

Includes: Device Cable. 


MB100/MB100T 

Opt. 10 - 16-Channel differential. 

Opt. 11 - 16-Channel MB100 ECL to TTL translator. 
Opt. 20 - 24-Channel single-ended. 

Opt. 21 — 24-Channel differential. 

Opt. 22 — 24-Channel MB100 ECL to TTL translator. 
Opt. 30 — 32-Channel single-ended. 

Opt. 31 - 32-Channel MB100 ECL to TTL translator. 


Opt. 1M (MB100T) Rackmount. 

Opt. 2M - (MB100) Rackmount. 

MB100R 

Multi-channel 16-channel single-ended BERT 
Receiver. Includes: Device Cable. 

Opt. 10 - 16-Channel differential. 

Opt. 11 - 16-Channel MB100 TTL to ECL translator. 
Opt. 20 - 24-Channel single-ended. 

Opt. 21 — 24-Channel differential. 

Opt. 22 - 24-Channel MB100 TTL to ECL translator. 
Opt. 30 - 32-Channel single-ended. 

Opt. 31 - 32-Channel MB100 TTL to ECL translator. 
Opt. 1M - Rack mount. 

MB100TT 

Single-ended ECL to TTL translator. 
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Opt. 11 - 16-Channel MB100 ECL to TTL translators. 
Opt. 22 - 24-Channel MB100 ECL to TTL translators. 
Opt. 31 - 32-Channel MB100 ECL to TTL translators. 
RECOMMENDED ACCESSORIES 

Soft Carrying Case — for Transmitter or Receiver. 
Order 016-1442-00. 

Transit Case — for Transmitter or Receiver. Order 
016-1443-00. 

Cables - 

10 ft. 25-Pin Male-to-Male RS-232 Cable. 

Order 012-1384-00. 

6 ft. Device Cable, 75-Pin AMP Connector (Works 
with MB100T or MB100R) to label coax leads. 
Order 012-152X-00. 
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| 
laf Features 


packetBERT PB200 
* Packet or Cell BER Testing 


* DC to 200 Mb/s Data Rate, NRZ-1 


* 256 Kbits Programmable WORD, PRBS, 
1’s Density, and Selectable Mixed Mode 


* Auto Search and Auto Sync Capability 
* Controllable Gapped Tx Clock 


* Automatic Eye-width Measurement 
and Extrapolation 


* Clock/Data Delay up to 32 ns in 20 ps 
Increments 


* Variable Data/Clock Amplitude and Offset 
Including ECL, PECL, and High-Z TTL 


* Mixed-mode Testing 


* Pattern Editor software for Custom Word 
Patterns (PC Windows-based) 


Applications 


* Wireless and Satellite Communications 


* B-ISDN, Ethernet, TDMA, and CDMA 
System Design 


* Modem Development 

* MPEG Frame Generation 

* UTP, Fiber Optic Module Development 
* Video-on-demand System Development 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«№ See Tektronix on the World Wide Web: 


МИЛМ http://www.tek.com 


©: 


GPI Product(s) complies with IEEE Standard 
IEEE-488 488.2-1987. 
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packetBERT PB200 Packet 
Generator and Error Detector 


The PB200 is particularly suited to packet- 
based systems. It's ideal for component or 
sub-system development testing of TDMA, 
B-ISDN, FITL, ATM, Satellite modems, and 
similar communications protocols. 


The ability to generate a "Mixed Mode" data 
pattern allows flexibility in constructing many 
forms of test signals. Two separate program- 
mable word memories of 16 to 256 Kbits in 
length allow the construction of a packet or 
cell that can consist of user-definable pream- 
ble, overhead, and data. The PB200 data 
generator has one word memory that is used 
to define the overhead and preamble, and a 
second word memory to define the data. 
Each memory can consist of a user-defined 
pattern or PRBS. The PB200 can also func- 
tion as a fully featured non-packetized BERT. 


Products 


SIGNAL ANALYSIS 

For complete flexibility in signal analysis, the 
PB200 allows BER analysis on all, or only 
part, of the received digital information. 
Analysis can be performed on only the over- 
head, only the data, or both overhead and 
data at the user's selection. 


UNIQUE PACKETBERT PB200 FEATURES 

The PB200 provides several unique features 
and capabilities that are not found on other 
BERT products in this class. The receiver has 
a clock/data deskew range of 32 ns and the 
ability to measure propagation delay. Along 
with the Auto Search setup capability, the 
receiver can automatically measure "eye- 
width" at user-selectable BERs, and extrapo- 
late BER from data accumulated over much 
shorter elapsed times than normally 
required. The transmitter can also generate 
a gapped clock. 


Characteristics 


GENERATOR 

External clock input: Frequency: DC to 200 MHz; 
Amplitude: 0.5 to 5.0 V p-p; Connector: BNC; 
Termination select: 50 Q to -2 V, +3 V, AC or 
GND; Input range: ECL, TTL, PECL compatible; 
Threshold resolution: 10 mV step. 

External clock reference input: Frequency: 

10 MHz, +100 ppm maximum; Amplitude: 
0.5 to 2.0 V p-p, AC coupled; Termination: 
50 О; Connector: BNC. 

Internal synthesized clock source: Frequency: 
1 Hz to 200 MHz; Resolution: 1 Hz; 
Accuracy: 10 ppm. 

BURST clock: Programmable gap: 16 Kbits 
maximum, 8-Bit resolution. 


Bit Error Rate Test Set 


packetBERT PB200 


Pattern Generator — 

PRBS: 2" — 1, М = 31, 23, 15, 11, 10, 9, 7. 
Programmable word: 256 Kbits maximum, 
8-Bit resolution. 

Mark density: PRBS 210 1 (1/8, 1/4, 

1/2, 3/4, 7/8). 

Mixed mode frame: 256 Kbits maximum, 
8-Bit resolution. 

Error injection: Error: Single, Rate, 

External (TTL); Field select: Overhead, 
payload, or both; Error rates: Error rate of 
107, n = 3, 4, 5, 6, 7. 

Outputs - 

Data and clock outputs: Format: NRZ; 
Configurations: Differential 
(True/Complement); Source impedance: 

50 О; Connector: BNC; Amplitude: 0.5 V to 
2.0 V, 10 mV step; Offset, 50 О to GND: -2.0 V 
to «41.8, 10 mV step (termination to 50 Q will 
increase the range for PECL); Data delay 
range: «1.0 ns, 20 ps resolution; Rise/fall time: 
300 ps typical, 500 ps maximum (20 to 80%). 
Pattern sync output: Signal level: 250 mV. 
into 50 Q load. 


Auxiliary — 

Data inhibit input: ECL, 50 О to -2 V, 
BNC.Clock disable input: ECL, 50 Q to 
—2 V, BNC. 


ANALYZER 

Data and Clock - 

Data and clock inputs: Clock input: External 
or internal from generator. 

Data polarity: True/invert selectable; Input 
mode select: Single-ended or differential; 
Termination select: 50 Q to —2 V, +3 V, AC or 
GND; Input range: ECL, TTL, PECL compati- 
ble; Threshold resolution: 10 mV step. 


Synchronization — 

Auto search: Clock and data threshold, 
Clock and data timing skew, Data pattern 
and polarity. 


Measurements — 

Frequency: 1 Hz to 200 MHz.Bit errors: 
Window, Totalize, Timed Test, Simultaneous 
T's, 0’s, and All ErrorsBER test field: Overhead, 
payload, or both. Propagation delay: Up to 
128 Kbits. Eye-width: Up to 32 ns. 


Reference Data Patterns — 
Identical to Pattern Generator but independent. 
Startup delay: 0 to 64 Kbits programmable. 


Auxiliary Signals (BNC Connectors) — 
Error count inhibit input: ECL, 50 О to -2 V. 
Error detect output: RZ, TTL, 50 Q source. 
Analyzer clock disable: ECL, 50 О to —2 V. 
Data delay output: ECL, 50 О source. 


COMMON CHARACTERISTICS 

Pattern - 

Controls: Start/Stop, Pause/Resume, or 
Single Step. 

Save/Load: Floppy disk: 3.5 in.Internal 
storage: 2 Mbits. 

Pattern Editor Software requires PC running 
Windows 3.1 or above. 


Remote Interface — 

GPIB: IEEE 488.2 compatible. RS-232C: DB9 
connector. Parallel printer: DB25 connector. 
Monitor: DB15, VGA Analog Output. 
Environmental — 

Operating temperature: 5 to 40?C. Storage 
temperature: —10 to 60°C. Meets European 
Community EMC Directive 89/336/EEC for 
electromagnetic compatibility. 


Power - 

AC line: 100 to 120 V AC, 200 to 
240 V AC.Power consumption: 
300 W maximum. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height 2082 8 
Width 355.6 14 
Оер. 508 20 
Weight kg Ibs. 
Net 13.6 30 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


PACKETBERT PB200 

Bit Error Rate Test Set. 

Includes: Power Cord, Manual (Including Pattern 
Editor Software Diskette). 


Opt. 1M Rack Mount. 

INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 - Universal Euro 220 V, 50 Hz. 
Opt. A2 - United Kingdom 240 V, 50 Hz. 
Opt. АЗ - Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 
Opt. A5 - Switzerland 220 V, 50 Hz. 


RECOMMENDED ACCESSORIES 
Transit Case for Transmitter or Receiver - 
Order 016-1447-00. 


10 ft. 25-Pin Male-to-Male RS-232 Cable - 
Order 012-1384-00. 


Rack Mount Kit - Order 016-1464-00. 


Additional Manual — Contact your local Tektronix 
representative for information. 


Telecommunications 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


и See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 


СЄ 


[ Product(s) complies with IEEE Standard 
GPIB 488.2-1987. 


IEEE-488 
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Optical Receiver for RF Spectrum Analyzer 


Q32605 


W 

129 Features 

* Plug-in for Advantest RF Spectrum 
Analyzers 


* Compatible with R3265A and R3271A 
Analyzers 


* Direct On-screen Readout of Measurements 
* High Optical Input Sensitivity 

* Wide Frequency Range to 2.4 GHz 

* Excellent Frequency Response Flatness 

* High Input Return Loss 


Applications 


* Characterization of Cable TV Optical 
Assemblies: 
— Laser Diode Transmitters 
— Erbium Doped Fiber Amplifiers (EDFA) 


* Direct Measurement of Cable TV 
Analog Parameters: 
— Relative Intensity Noise (RIN) 
— Carrier-to-Noise Ratio (C/N) 
— Percent Modulation 


For your local Tektronix representative see the list 
in the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ADVANTEST. 

Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 


ADVANTEST Q32605 


This plug-in combined with an Advantest RF 
Spectrum Analyzer is used to measure and 
display certain specific noise and modulation 
characteristics of optical sources and optical 
fiber amplifiers. These sources are operating 
in the 1200 nm to 1600 nm optical wavelength 
range and operating in continuous wave or 
with analog modulation in the 6 MHz - 2.4 GHz 
band. Such sources are used in telecommuni- 
cations and cable TV transmission. 


The Q32605 allows an Advantest R3265A or 
R3271A RF Spectrum Analyzer to directly 
measure the percent of modulation, average 
optical power, carrier-to-noise (C/N) ratio, and 
relative intensity noise (RIN) of single mode 
optical sources such as distributed feedback 
(DFB) lasers. All of these measurements are 
used to characterize fiber optic sources used 
in analog cable TV transmission. 


Additionally, average optical power and RIN 
measurements are important in the charac- 
terization of lasers and fiber amplifiers used 
in digital telecommunications. These type 
measurements are made in design engi- 
neering, manufacturing, standards compli- 
ance test, and service applications using the 
above optical sources. 


GENERAL 

The 032605 is a palm-sized plug-in module 
fitting into a front-panel slot in the Advantest 
R3265A or R3271A RF Spectrum Analyzer. 
This plug-in is a special purpose optical-to- 
electrical (O/E) converter whose electrical 
outputs are both AC and DC coupled into the 
spectrum analyzer. No modification to the 
analyzer is necessary to use this plug-in. Use 
of this plug-in with earlier Advantest 
R3265/3271 Spectrum Analyzers may require 
factory modification of the analyzer. Contact 
Tektronix for further information. 


KEY PRODUCT FEATURES AND BENEFITS 
The Advantest R3265A or R3271A RF 
Spectrum Analyzers have special built-in 
firmware that allows the operator to directly 
and easily make the above measurements by 
utilizing simple menu selections provided on 
the instrument front-panel display. Unlike alter- 
native measurement methods, no time-con- 
suming external equipment connection, 
reconfiguration or off-line manual computa- 
tions are required by the operator to acquire the 
measurement data and to display the results. 


Characteristics 


Optical input wavelength range — 1200 nm 
to 1600 nm. 


Maximum input optical power — Average 
light: +10 dBm. Modulated light: 10 dBm. 


Modulated optical power measurements — 
Frequency range: 6 MHz to 2.4 GHz. Flatness: 
+1.8 dBm, optical.*! Optical input sensitivity: 
-56 dBm, optical,*? —160 dB/Hz.*? 

Average optical power measurements — 
Accuracy: «0.25 dB. Measurement range: 
—20 dBm to +10 dBm. 


Measurement function — RIN measurement: 
Directly read on Spectrum Analyzer screen. 
% modulation measurement: Directly read on 
Spectrum Analyzer screen. 

Input/output — Optical input: FC/PC type 
connector, single mode fiber.*4 RF output: 
SMA type electrical connector. 


Input return loss — « 40 dB. 


Operating environment — 0 to 40°C, < 85% 
relative humidity. 


Storage environment - —20 to +60°C, < 90 % 
relative humidity. 

*1 130 MHz as the standard. 

*? Noise level converted to light input. For the RF 
spectrum analyzer: RBW = 1 Hz, VBW = 30 Hz, 
Att = 0 dB. 

*3 Noise level converted to RIN. Average optical 
power: +8dBm. 

*4 When a low reflection PC optical connector 

is used. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


032605 
Advantest Optical Receiver Plug-in. 
Includes: Instruction Manual. 
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Receiver for 


RF Spectrum Analyzer 


Optical Spectrum Analyzers 


Q8383 * Q8381A * Q8344A 


ГА | 
X Features 


08383 
* Double-pass Diffraction Type 
Measurements 


* Wide Dynamic Range 

* High Accuracy 

* Low Polarization Dependence 
* Excellent Linearity 


* High Accuracy Wavelength Setting 
Resolution 


* Optical Amplifier Noise Figure 
Measurement Function 


* Accurate Pulse Measurements 


Q8381A 

* Single-pass Diffraction Type Measurements 
* Wide Wavelength Range 

* High Sensitivity 

* Low Polarization Dependence 

* Power Monitoring with Trend Display 

* Versatile Memory Functions 

08344А 


* Michelson Interferometer Туре 
Measurements 


* Direct Coherence Length Measurements 
* Fast Scanning 


Applications 


* Optical Fiber Amplifier Measurements 


* Communications Laser and LED 
Transmitter Characterization 


* Manufacturing Test of Optical Sources 
* Optical Source Standards Compliance 


For your local Tektronix representative see the list 


in the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) complies with IEEE Standard 
GPIB 488.1-1987. 


IEEE-488 


ADVANTEST. 

Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 


Advantest 08383 


The Q8383 is an outstanding general purpose 
optical spectrum analyzer for use in the spec- 
trum analysis of laser diodes (LDs), for mea- 
suring the wavelength characteristics of 
other optical components, and characterizing 
erbium doped fiber amplifiers (EDFA). The 
wide dynamic range of 65 dB has been 
achieved with a design employing a Czerny- 
Turner type double-pass monochromator 
which uses Advantest's unique optical 
technology. These innovations facilitate side 
mode suppression ratio (SMSR) measure- 
ments on DFB laser diodes and light level 
measurements of amplified spontaneous 
emissions (ASE) on fiber amplifiers. 


For measurement of pulse modulated light, 
the Q8383 provides a pulse light mode and 
synchronous input terminal. This pulse mode 
measures the peak level within a specified gate 
time, while the synchronous input terminal 
measures the light pulse by controlling mea- 
surement timing from an external input signal. 
This spectrum analyzer is ideal for measure- 
ments when circulating loop tests are per- 
formed in long haul transmission experiments. 


During optical tests on optical amplifier 
characteristics, gain and noise figure (NF) 
measurement accuracy are greatly affected 
by the characteristic performance of the spec- 
trum analyzer. Critical characteristics include 
the dynamic range, polarization dependence, 
level accuracy, linearity, and wavelength reso- 
lution setting accuracy. The Q8383 provides 
a curve-fitting function ensuring that EDFA 
ASE level, gain, and NF measurements can 
be made easily with high accuracy using the 
optical amplifier NF measurement function. 


Optical 


The Q8383's unique measurement method 
offers an extremely low polarization depen- 
dence which is within +0.05 dB at any wave- 
length. In addition the wavelength sensitivity 
compensation is performed for each and 
every unit. This results in a very low polariza- 
tion dependency. 


Advantest Q8381A 


The 083814 is a general purpose optical spec- 
trum analyzer utilizing a single-pass mono- 
chromator design. Like the Q8383, it provides 
a high sensitivity measurement at a fast sweep 
speed. The Q8381A also provides a pulse mea- 
surement mode and an optical power mea- 
surement with trend display capability. The 
Q8381A provides a lower dynamic range but a 
wider optical wavelength range and lower price 
than the Q8383. Like the Q8383, the Q8381A 
has a battery backed-up internal memory and 
an MS-DOS compatible floppy disk drive for 
measurement and set-up data storage and 
retrieval. Although low by competitive stan- 
dards, the polarization dependence of the 
Q8381A is not as low as that of the 08383. 


Advantest Q8344A 


The Q8344A makes use of a Fourier spectrum 
analysis approach based on a Michelson 
interferometer. Because of this, the Q8344A 
can measure optical coherence that cannot 
be obtained directly using diffraction-type 
optical spectrum analyzers which use mono- 
chromators to make their measurements. 


The features of this analyzer make it very 
effective for the evaluation of laser diodes 
used in optical data storage equipment, 
fiber optic gyroscopes, and related applica- 
tions. The Q8344A has a built-in He-Ne laser 
that functions as the wavelength reference 
and ensures the wavelength measurement 
accuracy is maintained within +0.1 nm 

(at 1.3 pm). Because of this internal reference 
source, no calibration is needed, thereby 
allowing this analyzer to provide long-term 
repeatable measurements. 

This instrument is exceptionally well suited to 
the measurement of coherence length of LD 
and LED optical sources operated in continuous 
wave mode. Unlike the Q8383 and Q8381A, 
the Q8344A is not suitable for spectral 
analysis of modulated light sources. 
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Optical Spectrum Analyzers 


Q8383 * Q8381A * Q8344A 


CHARACTERISTICS 
Characteristic 
Wavelength Measurement range 


Repetitive reproducibility 


08383 
550 nm to 1750 nm 


08344А 
350 nm to 1750 nm 


08381A 
350 nm to 1750 nm 


0.05 to 0.1 nm max resol. 
(at 0.85 & 1.31 um) 
+0.1 nm 


—70 to «10 dBm (0.7-1.6 um) 


Level Measurement range —85 to +10 dBm (1.2 to 1.65 рт) —85 to +10 dBm (1.1-1.6 um) 
(input sensitivity) —55 to +10 dBm (0.55 to 1.75 um) —75 to +10 dBm (0.7-1.6 um) —60 to +10 dBm (0.45-1.7 рт) 
—70 to +10 dBm (0.4-1.65 ит) —45 to +10 dBm (0.35-1.75 um) 
то MN ia see | 16010 +10 dBm (0.35-1.75 т) — 
Polarization dependence within 00508 — — — sü1dBpkpk /.. 5... = 
m. Accuracy №48 «1808, (at 0.633, 1.31, & 1.55 um) < +2.0 dB, (1085 or 131 um) 
Linearity +0.05 dB +0.5 dB at «20 dB, +0.5 dB at «10 dB, 
emen (1:2 to 1.65 рт, -50 to +10 dBm) | 21.0 dB at<40dB — —— +1.0 dB at <25 dB 
Scale 0.2, 0.5, 1.0, 2.0, 5.0, 0.2, 0.5, 1.0, 2.0, 5.0, 0.2, 0.5, 1.0, 2.0, 5.0, 
coc vs — 10.0 dB/div and linear | — .  1OOdB/ivandlinar | | 10.0.dB/div and linear — 
Dynamic range > 55 dB («0.5 nm from peak) > 40 dB («1.0 nm from peak) - 
> 65 dB (+1.0 nm from peak) > 50 dB (+5 nm from peak) 
Sweep Measurement time < 0.8 sec (< 200 nm span) < 0.8 sec (< 200 nm span) < 1.5 sec (SNGL mode, 1 avg.) 
< 1.5 sec (< 500 nm span) 
Pulse light Peak hold mode > 10 ns pulse width, (> 30 us recommended) > 30 ys pulse width N/A 
measurement > 0.1 Hz pulse rep. rate Gate time: 1 ms to 10 sec 
dotoshevyoceqyevueectenevrevepeeevurevecce- Gate time: 1 ms to 10 sec ИТТИН О "m 
Synchronous (gated) Sync. sig. input level: 3.5 V high, 15V Sync. sig. input level: N/A 
measurement input low, pos. logic Min optical pulse width: 3.5 V high, 1.5 V low, pos. logic 
>10 ns (30 ps recommended) Min optical pulse width: 
Optical pulse rep. rate: DC to 100 MHz 210 ns (30 us recommended) 
Processing Data storage Battery backed-up RAM, Battery backed-up RAM, Battery backed-up RAM 
functions э и MS-DOS format floppy disk — _ MS-DOS format floppy disk _ "NUR pe 
Calculation, analysis, Optical amp NF function, Power Auto optimum settings, Auto peak Coherence analysis, Auto 
& display monitor & trend, Measurement search, Measurement cursors, optimum settings, Auto peak 
cursors, Dual screen & superimpose Power monitor & trend, Luminosity search, Measurement 
display, Split display, compensation, 3-D display function, cursors, 3-D display 
3-D display function, Averaging Superimpose & split displays, Averaging function, Averaging 
Input/Output — — Optical input —— FC type connector | FC type connector — —— FC type connector _ 
Data output - GPIB IEEE 488 control | GPIB IEEE 488 control - GPIB IEEE 488 control 
Internal printer Internal printer Internal printer option 
Direct plotter output Direct plotter output Direct plotter output 
General Operating environment +10 to «40? С, < 85% ВН +10 to «40? C, < 85% RH +10 to «40? C, < 85% RH 
cote sey -—— (noncondensing —  . (moncondensing |  (noncondensing) | 
Power supply 90 to 250 V AC, 48 to 66 Hz, 90 to 250 V AC, 48 to 66 Hz, 90 to 132 VAC, 
« 180 VA « 180 VA (198 to 250 V AC optional), 


48 to 66 і « 180 VA 


m kg 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


inside the U.S. see the price list in the back of this catalog. 


(8383 — Advantest Optical Spectrum Analyzer. 
Includes: Instruction Manual, Power Cable (A01402), 
Printer Paper (100-0688-00). 

(83814 — Advantest Optical Spectrum Analyzer. 
Includes: Instruction Manual, Power Cable (A01402), 
Printer Paper (100-0688-00), and 3.5 in. Floppy Disk. 
08344А — Advantest Optical Spectrum Analyzer. 
Includes: Instruction Manual, Power Cable (A01402). 


Opt. 01 - Built-in Printer (with paper). 


358-0ptical 


Opt. 10 - 200 um Fiber Input. 

Opt. 40 - 198 to 250 М AC Power. 

Thermal printer paper — Order 100-0688-00 for 
built-in printer (5 roll box). 

MEASUREMENT SERVICE OPTIONS 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


Spectrum Analyzers 


For your local Tektronix representative see the list 


in the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ADVANTEST. 

Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 


Handheld Optical Power Meter 


TQ8210 


" 
laf Features 


708210 
* Automatic Wavelength Sensitivity 
Compensation 


* Multiple Sensors Available 

* Battery and AC Line Powered 
* High Sensitivity 

* Wide Dynamic Range 

* Measurement Smoothing 

* Max-hold Function 

* Backlit Liquid Crystal Display 
* Analog Output 

* Easy to Use 


Applications 


* General Optical Power Measurements 

* Fiber Optic Manufacturing Test 

* Optical Communications Equipment R&D 
* Optical Data Storage Testing 

* Optical Equipment Calibration and Repair 


For your local Tektronix representative see the list 


in the back of this catalog or outside the U.S. call: 


1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ADVANTEST. 


Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 


TQ8210 with TQ82017 


The Advantest TQ8210 is a general purpose 
battery or AC powered portable optical power 
meter. It is a compact and easy to use hand- 
held unit weighing less than 400 g. The 
TQ8210 can be operated continuously on its 
internal battery supply for up to 13 hours 
before recharge. Optical power measurements 
can be made over —60 dBm to +17 dBm levels 
and in the 400 nm to 1650 nm wavelength 
range using one of the available power sen- 
sors specified below. 


KEY FEATURES 

Depending upon the measurement require- 
ments and the physical configuration needed, 
one of several power sensor units can be 
selected to work with the TQ8210 mainframe. 
Optical power sensors using silicon photo 
diodes are available for use at shorter wave- 
lengths. At longer wavelengths, sensors 
based on germanium (Ge) or indium-gallium- 
arsenide (InGaAs) are available and recom- 
mended. The TQ8210 automatically applies a 


wavelength sensitivity compensation factor 
to the optical power measurement for any of 
the available power sensors attached. 


To allow maximum flexibility in making mea- 
surements in tight spaces or awkward posi- 
tions, the power sensors are connected to 
the mainframe using a flexible electrical cable 
which is detachable from the handheld unit. 
The mechanical design of some power sen- 
sors also allow them to be used with both 
free-space optical beams as well as bare or 
connectorized optical fibers. A wide range of 
fiber connector types are accommodated by 
selecting the appropriate connector adapter 
for the sensor being used. 


The TQ8210 has several built-in functions 
that contribute to its measurement capability 
and ease of use. Automatic measurement 
range selection and max-value hold is avail- 
able with a button push. Also, measurement 
smoothing using a variable length moving 
average can be invoked using one button. 


Power measurements can be conveniently 
displayed on a linear power scale (milliwatts, 
microwatts, nanowatts) or on a logarithmic 
absolute (dBm) or relative (dBr) scale. 
Sensor measurement offset is automatically 
detected and compensated. 


Mainframe Characteristics 


BASIC CAPABILITIES 

Wavelength & Power Ranges — Depends 
upon sensor selected. 

Sensor Plug-in Channels — One. 
Resolution — 0.005% to 0.1% (Watt 
readout), 0.01dB (dBm readout). 
Display — Backlit liquid crystal, 4 digits 
(wavelength), 4-1/2 digits (power). 


TQ8210 OPTICAL POWER SENSOR SPECIFICATIONS: 


Characteristic TQ82014/T082017 
Wavelength range — — — 400101100nm — 
Power range*! —60 to +17 dBm 


(1 nW to 50 mW) 


Size of photo sensor's 7082014: 8 mm dia.*3 


active ава | 1082017: 10 mm x 10 mm** 
Measurement ranges ^ 8 ranges іп 10 dB steps | 
Measurement accuracy — - +5.0% (at 850 nm) — 
Connection to TQ8210 sensor attached cable 
Mainframe - 


TQ82015 0820184 
ME 800to1600nm — ^ 800 to 1650 пт — 
—40 to +10 dBm —60 to 0 dBm 
A (100nWto10mW) — ^ (tnWtoimW) | 
„Germanium photo diode _ InGaAs PIN photo diode 
Beam or fiber Fiber only 


sensor attached cable A01905 sensor cable 


*? Refer to connector-to-adapter correspondence table on next page for required adapters. 
*3 The TQ82014 has a 38 mm (dia.) x 40 mm (length) cylindrical sensor housing with attached cord. 


** The TQ82017 has a wand-shaped sensor housing (3.2 mm thick x 18 mm wide tip) with attached cord. 
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Handheld Optical Power Meter 


TQ8210 


(Mainframe Characteristics continued) 

Sensor Wavelength Compensation — 
Automatic for sensor sensitivity at set wave- 
lengths. 


Units Display - Watts (mW, uW, nW), dBm, 
dBr, Wavelength (nm). 


Range Switching — Automatic or manual. 
Measurement Rate — > 2 measurements/sec. 


PROCESSING 
Averaging — Digital smoothing by 2 to 20 
sample moving average. 


Measurement Functions - Maximum value 
hold (Watt meas.), Relative value measure- 
ment (dBr). 


Offset & Zero — Automatic sensor offset zero 
compensation. 


INPUT/OUTPUT 

Optical Input - Input style & connector type 
determined by sensor & adapter, sensor 
attached with electrical cable to mainframe. 


Data Output — Analog output voltage (0 to 2 V) 
proportional to input optical power, output 
impedance < 100. 


GENERAL 

Operating Environment — 0 to +40°C, 

< 85% RH (non condensing). 

Power Supply - Internal NiCd battery 
(operating life >10 hrs. with LCD backlight 
on, >13 hrs. with backlight off), 100 V AC 
(using AC adapter, which also charges the 
NiCd battery). 


PHYSICAL CHARACTERISTICS 


Dimensions (approximate) mm 

Width — 80 

Length _ | MEN 
Height — |. 35 

Weight - g 

Net <400 


SELECTION GUIDE 


Optional Used With Used With 
Accessory 08221 7108210 


A08017 _ 
A08019 | 
A08020 


А08024 —— 
A08025 — 
408026 ——— 
A08027 и. 
A08028 | 
A08029 
408030 — — 
A08031 - 
A08032 | 
A08081 - 
А08082 | 
A08083 
A08084 - 
A08090 
A08095 «once: РР РРСРР 5227 ее, ССВ 
A08000 —— 
А08161 
A08162 
A08163 
A08186 (—— 
A08187 


A 


25 


ед 


| Connector adapter, Diamond 2.5 


__ Connector adapter, Siemens 


t Connector adapter, ST (required by 082018A) 
Connector adapter, DIN (required by Q82018A) | 


~ Connector adapter, FC (used with 082208) | 


Description 
Sensor cable 


Bare fiber adapter, FC type __ BEES 
Connector adapter, AT&T Biconical 


Connector adapter, Diamond 3. 5 


Connector adapter, Sumitomo Mini- -BNC BEEN 


Connector adapter, ST. 


Connector adapter, SC (used | with Q82208) 


Я Connector adapter, ST (used with 082208). Е М 


Соппесіог adapter, low return loss 7 


~ Connector adapter, FC (used with 082215 and 082216) - 


CONNECTOR-TO-ADAPTER CORRESPONDENCE 


Connector Type TQ82014 TQ82015 082018A 

LC НИ A08012 — 08012 | A08081 (Standard accessory) 
С ШЙ 408090 — A08090 

NNNM Й A08096 —— _ A08096 

Biconical — — s A08005 — 08025 - 

NEM X— A08013 — _ А08013 — 

DIN A08029 A08029 Че ОО NN 
юш | нон 
SMA3.175 — ^ _А08028_ E M EET 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative,inside the U.S. see the price list in the back of this catalog. 


TQ8210 

Handheld Optical Power Meter Mainframe. 
Includes: Instruction Manual, AC Power Adapter. 
TQ82014 

Power Sensor, 0.4 um to 1.1 pm. 

TQ82015 

Power Sensor, 0.8 um to 1.6 um (Ge). 

TQ82017 

Power Sensor, 0.4 um to 1.1 um, Thin Wand. 
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Power 


Q82018A 

Power Sensor, 0.8 um to 1.65 um (InGaAs). 
MEASUREMENT SERVICE OPTIONS 
T082015/17/18A 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 


Meter 


For your local Tektronix representative see the list 
in the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ADVANTEST. 

Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 


High Resolution Optical Spectrum Analyzer 


Q8347 


W 
129 Features 


08347 
* Michelson Interferometer Type 
Measurements 


* High Wavelength Resolution 
— 0.01 nm at 1.55 ит 
— 0.001 nm at 0.5 um 


* Enhanced Wavelength Accuracy 
* Direct Coherence Length Analysis 
* Wide Wavelength Range 


* High Accuracy Wavelength Setting 
Resolution 


* Color LCD Display 
* Friendly User Interface 


Applications 


* WDM Transmission Analysis 
* Analysis of Source Coherence Length 


* Characterization of Narrow-band Optical 
Filters 


* Communications Laser and LED 
Transmitter Characterization 


* Manufacturing Test of Optical Sources and 
Components 


* Optical Transmission Standards 
Compliance 


• Short Wavelength Laser Characterization 


For your local Tektronix representative see the list 


in the back of this catalog or outside the U.S. call: 


1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) complies with IEEE Standard 


GPIB 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


AIDVANTEST. 

Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 


08347 нна 


Advantest 08347 


Тһе 08347 makes use of a Fourier spectrum 
analysis approach based on a Michelson 
interferometer. Because of this the Q8347 
can measure optical coherence that cannot 
be obtained directly using diffraction type 
optical spectrum analyzers which use mono- 
chromators to make their measurements. 
The Q8347 provides a high wavelength reso- 
lution measurement capability in the 350 nm 
to 1750 nm wavelength band. This instru- 
ment achieves a wavelength resolution that 
is ten times that of conventional optical 
spectrum analyzers. 


With its high wavelength resolution and 
enhanced accuracy, the Q8347 is an advanced 
and powerful optical spectrum analysis tool 
providing the unique measurement capabili- 
ties needed in the design, development, and 
manufacture of wavelength division multi- 
plexed (WDM) communication equipment, as 
well as related assemblies and components 
utilizing very closely spaced optical carriers. 


Optical 


The Q8347 also provides unique measure- 
ment capabilities when characterizing narrow 
band passive optical filters and wavelength 
selective couplers. Also, because of its short 
wavelength capabilities, the Q8347 is useful 
in the optical coherence length analysis 
required for research on shorter wavelength 
laser diodes. 


These features make this analyzer very effec- 
tive for the evaluation of laser diodes used in 
optical data storage equipment, fiber optic 
gyroscopes, and related applications, as well 
as high speed communications equipment. 
This instrument is exceptionally well suited to 
the measurement of coherence length of 
laser diode and LED optical sources. 


A standard rackmount set is available for 


both the Display Unit and Optical Unit making 
up the Q8347. 
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High Resolution Optical Spectrum Analyzer 


Q8347 

SPECIFICATIONS 
Characteristic 08347 

Wavelength Measurement range — — ООН 
Maximum resolution“! Approx. 0.01 nm at 1.55 um; approx. 0.003 nm at 0.85 nm. 
Accuracy x0.01 nm or less 

Level Measurement range —65 to +10 dBm (0.7 to 1.6 um) 


us to +10 dBm (0.45 to 1.7 um); -42 to +10 dBm (0.35 to 1.75 шт) || 


Polarization Dependence 
Processing functions | Measurement time 


Computing/Analysis 
Input/output Optical input 


General Operating environment 


Dimensions Approx. 424 (W) x 221 (Н) x 500 (D) mm (main unit); approx. 424 (W) х 132 (Н) х 500(D)mm ||| 
_ (optical unit) — ^ 


*! Performance in high resolution mode. 

*? The minimum level is measured over a 50 nm span with 16 averages. 

*3 On SINGLE measurement, one average is performed. Measuring time is from triggering to completion of display. 
** Compatible plotters: Advantest R9833, HP 7475A, HP7440A, and HP7470A. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


08347 А09075 

Advantest High Resolution Optical Spectrum Thermal Printer Paper for Built-in —————ÓÁ— B MÀ 

Analyzer. Advantest Printer (5-roll Box). For your local Tektronix representative see the list 

Includes: Instruction Manual, Power Cable in the back of this catalog or outside the U.S. call: 
N : 1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


(A01402), Fuse (2 ea.); Interconnection Cable; 
Printer Paper (100-0688-00); 3.5 in. Floppy Disk. 


Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


ADVANTEST. 

Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 
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Optical Power Multimeter 


Q8221 


т 

laf Features 

* Two Independent Plug-in Channels 
* Optical Sensor and Source Plug-ins 
* Simultaneous Channel Measurements 
* Dual Channel Displays 

* High Power Input 

* High Sensitivity and High Accuracy 
* High Speed Measurements 

* Low Polarization Dependence 

* On-board Recorded Data Memory 
* GPIB Controllable 


Applications 


* General Optical Power Measurements 


* Fiber Optic Manufacturing Test 
* Optical Communications Equipment R&D 
* Insertion Loss Measurements 


* Optical Equipment Calibration 
and Repair 


For your local Tektronix representative see the list 


in the back of this catalog or outside the U.S. call: 


1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


GPIB Product(s) complies with IEEE Standard 
авв | 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


ADVANTEST. 

Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 


Application Description 


This bench-top instrument and its related 
family of plug-ins are intended for use by 
engineers and skilled technicians in the 
design, evaluation, manufacture, or service of 
fiber optic equipment and systems. This 
class of product is one of the most widely 
applicable fiber optic test and measurement 
instruments used in engineering, manufac- 
turing, and service organizations. Typical 
applications include such things as: 


* General purpose measurement of optical 
power in fibers and free-space beams 


* Loss measurements in optical fiber and 
related components 


* Characterization of laser and LED source 
output power and stability 


* Fiber amplifier testing and characterization 


* Calibration and repair of other optical 
instruments including power meters 


Product Description - General 


The Q8221 is a compact lab instrument pro- 
viding both precision optical power measure- 
ment and stable light source capabilities. It is 
а small bench-top unit weighing less than 
3.9 kg (with plug-ins). The Q8221 mainframe 
accepts two small plug-ins that can be either 
power sensors (detectors) or optical sources. 
Five types of optical sensors and nine types 
of light sources are available. 


Optical 


Power 


KEY PRODUCT FEATURES AND BENEFITS 
The Q8221 mainframe allows measurement 
of optical power on two channels simultane- 
ously. These measurements can be ratioed, 
multiplied by a constant, or offset, thus 
allowing a wide variety of applications. The 
mainframe’s on-board processor also provides 
automatic wavelength compensation for the 
power sensor being used. This processor 
also allows measurement averaging, identifi- 
cation of maximum values, storage of up to 
400 data points and five front-panel set-ups 
for each of the two channels. Also the main- 
frame provides direct output of digital stored 
data to an external plotter, real-time analog 
voltage output proportional to measured 
optical power, and full instrument operation 
via a GPIB controller. 


Both single and multimode LED and laser 
sources are available and can be used in 
either or both plug-in slots. These stable 
sources operate at 850 nm, 1310 nm, and 
1550 nm wavelengths. Source output power 
levels cover a wide range from 0 dBm to 
—53 dBm depending upon the source’s wave- 
length, type (laser or LED), and spectral 
width. For further technical information refer 
to the Q8221 Product Data Sheet (Tektronix 
Literature # 2HA-10187-0). 


Characteristics 


BASIC CAPABILITIES 

Wavelength and Power Ranges - Depends 
upon plug-in. 

Sensor Plug-in Channels — Two independent 
measurement channels (A & B). 


Resolution — 0.001 dB (dBm readout), 
0.0001 dB (GPIB). 


Display — Five and one half digits (7 segment 
FL device) with brightness adjustment, 11 
segment measurement level bar-type meter. 


Sensor Wavelength — Ії wavelength is 
entered, an internal wavelength compensa- 
tion constant for the sensor is automatically 
applied. 

Units Display ~ Watts (mW, uW, nW, pW), 
dBm, dB. 

Range Switching — Automatic, manual, or 
remote. 


Measurement Rate - Approx. 50 meas./sec 
(with integrate time of 7 msec), Approx. 

9 meas./sec (with integrate time of 100 msec), 
1 channel operation. 
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Optical Power Multimeter 
Q8221 


PROCESSING 
Averaging — Can be set to any value from 2 
to 256 (moving average). 


Calculations — A/B, B/A, CF (in Watts mode; 
multiplication of measurement and constant 
value, in dBm mode offset can be added). 


Other Measurement Functions — Maximum 
value hold, settable measurement integration 
time (100 msec, 20 msec, or 7 msec), 
relative value measurement (dBr, with 
0.001 dB max. resolution), modes for CW or 


Record Function — Memory storage of 
400 data points for each of A and B 
channels (external data retrieval possible 
via GPIB interface). 

Memory Function — Up to five instrument 
settings storable and readable for each of 
A and B channels. 


INPUT/OUTPUT 
Optical Input - Connector type determined 
by sensor head or plug-in. 


Data Output — GPIB IEEE 488 control, 0 to 


chopped light inputs. 2 V analog output (each range) proportional to 
input optical power, direct output to external 
plotter. 

OPTICAL POWER SENSOR PLUG-IN SPECIFICATIONS 

Characteristic 082214 082215 082216 

Application type Short wavelength, Long wavelength, Long wavelength, wide 


area, medium sensitivity 


general purpose 


general purpose 


_ 800 to 1750 
-60 to +10 — o 1050 - 
Thotosensortype —. .... ОН Germanium _ E. 
Optical input form™' ж "Beamorfiber — ^ ^ | Beam or fiber 
Measurement accuracy 
at calibration +3.0%, 780 nm +3.0%, 1300 nm +2.5%, 1300 nm 
ы wavelength — | mW, 0 to 40°C — | '1mW,Oto40C — |  1mW,0to40C — 
Over wide +5.0%, 480 — 900 пт «5.096, 950 — 1600 пт +4.5%, 950 - 1600 nm 
Wavelength range — ^ — 1 mW, 28:390 — 5 1 mW, 23 43°C ^ 1 ту, 0 10 40°C _ 
Linearity 


Over range 1 30.596 «10 pW, —54 to +0.5% +1 nW, -37 їо  +0.5% +20 pW, —47 to 


eM dBm, 23 #396 А +10 dBm, 23 +3°C — — +10 dBm, 23 +3°C — 
Over range 2 +1.0% +10 pW, —57 to +1.0% +1 nW, -40 to +1.0% +20 pW, —50 to 
ООо hf GBM, 23 +3890 +10 dBm, 23 +3°C _ +10 dBm, 23 +3°C _ 
Noise level —80 dBm —60 dBm —77 dBm 
(one second average) P E VL e gE О о. 
Polarization dependence ч 0.03 dB р-р (typ) — — 0.03 dB р-р (typ) —— 


GENERAL 


Operating Environment — 0 to +40°C, 
< 85% RH (noncondensing). 


Power Supply — 100 to 230 V AC, 48 to 66 Hz. 
Dimensions — 212 (W) x 88 (Н) x 360 (D) mm, 


approximate. 


Weight — Approximately 3.9 kg (including 


plug-in). 


Q82208 


Long wavelength, 
. high sensitivity 


800 їо 1700 
-94 to +10 


. In GaAs (cooled) 
Fiber only 


+2.5%, 1300 nm 

1 mW, 0 to 40°C 
+4.5%, 1000-1650 nm 
_ 1 mW, 0 to 40°C 


+0.5% +0.4 pW, -72 to 
+10 dBm, 0 to 40°C 


+1.0% +0.4 pW, -75 to 
+10 dBm, 0 to 40°C 
-91 dBm 


«0.02 dB p-p 


Q82227 


Long wavelength, high 
sensitivity, high power 


+2.5%, 1550 nm 
1 mW, 0 to 40°C 


+4.5%, 950-1600 nm 
1 mW, 0 to 40°C 


+0.5% +10 pW, -58 to 
+27 dBm, 0 to 40°C 


+1.0% +10 pW, —61 to 
+27 dBm, 0 to 40°C 


_ <0.05 dB p-p 


>45 dB (with angled polished connectors), 230 dB (with A08186 adapter, depending u upon 
шеш of fiber used), 214 dB (with flat polished connectors) 


Connection to 
Q8221 Mainframe 


Dimensions and mass - 


Approx. 60 mm (W) x 43 mm (Н) x 110 mm (L), «270 g 


*! Refer to connector-to-adaptor correspondence table following. 


CONNECTOR-TO-ADAPTER CORRESPONDENCE 
Connector Type 
FC A08012 


082214 
A08012 


082215 
А08012 


08090 — 

. АОВО96 
A080013 — 
A08028 


С A08187 — 
(mating to 12-Pin SMF) - 


Power Multimeter 


364-0ptical 


82202 not required 


Plugs into Q8221 


Q82216 
A08161*' 


A08187 


Q82203 Interface 
Plug-in required 


Approx. 60 mm (W) x 
43 mm (Н) x 135 mm 
(D), 500 g or less 


Q82208 
A08761*! 


Optical Power Multimeter 


Q8221 


OPTICAL SOURCE PLUG-IN SPECIFICATIONS 


Characteristic ** Q81201 081202 
Photo emitting LED LED 
element type 


Spectral width 
(at half max. power) 


Output power - - 
attenuation (variable) 


Temperature Stability 
23+2°0/1 hrs. 
0 to 40°C/8 hrs. 


< +0.02 dB 
< 10.2 dB 


< +0.02 dB 
< 10.2 dB 


*! At the emitting end of 2 m fiber (Graded index, 50/125 fiber type). 
*? At the emitting end of 2 m fiber (Single mode, 10/125 fiber type). 


*3 Stability between 0 to 40*C +2°C/1 hrs. 


*4 Stability € +0.05 dB, within 0 to 40°C +2°C/1 hrs. 


081203 081204 081205 081206 081207 08121174 08121274 
LED LED LED Edge Emitting Edge Emitting Laser diode | Laser diode 
NUES Le. | NT E LED — AFP)... 
1310 #10 — 1550210 — 1300 +30 ^— 1550330 | 1310 +10 
20 +5 nm 20 +5 nm <100 nm <140 nm <5 nm 
I 0 ES Eu MT o M 
+1 dBm*? +1 Вт“! +1dBm*2 +1 08т*2 +1 dBm*? +1 dBm*? 
- E - - 0 to -6 dB 
| MINE o | 3? (0.1 dB steps) (0.1 dB steps) 
<+0.04dB <+0.02dB <+0.04dB < +0.02 dB*? < +0.04 dB*? < «0.01 dB*? «0.01 dB*? 
«20248 «20248 | «20248 <+04dB =<+0408  <+1 dB рве. 


*5 Output waveform: CW or chopped light (270 Hz, 2 kHz, 4 kHz), FC type output connector, Preheating time of 60 minutes after power оп. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


08221 

Mainframe, Optical Power Multimeter. 

Includes: AC Power Cable and Instruction Manual. 
082202 

Interface Plug-in. 

082203 

Interface Plug-in for 082227. 

082208 

Power Sensor, High Sensitivity. 

082214 

Power Sensor, Short Wavelength, General Purpose. 
(82215 


Power Sensor, Long Wavelength, General Purpose. 


082216 
Power Sensor, Large Area and Hi-sensitivity. 


(81201 

LED Source, 850 nm. 
(81202 

LED Source, 1310 nm. 
081203 

LED Source, 1550 nm. 
081204 

LED Source, 1310 nm. 


081205 
LED Source, 1550 nm. 


081206 

EELED Source, 1300 nm. 

081207 

EELED Source, 1550 nm. 

081211 

Laser Source, 1310 nm. 

081212 

Laser Source, 1550 nm. 

MEASUREMENT SERVICE OPTIONS 
(EXCLUDING Q81206/207) 

Opt. R3 - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 

Depending upon the application and plug-in 
modules selected, one or more of the following 
fiber interconnection adapters may be needed: 
A08012 — Connector Adapter, FC. 

A08013 — Connector Adapter, D4. 


A08020 — Bare Fiber Adapter (Requires A08021). 


A08021 — Adapter Cap (Required by A08020). 
A08028 — Connector Adapter, SMA. 

A08090 — Connector Adapter, SC. 

A08096 — Connector Adapter, ST. 


Optical 


Power 


A08161 - Connector Adapter, FC 
(Used with Q82208). 


A08162 — Connector Adapter, SC 
(Used with Q82208). 


A08163 — Connector Adapter, ST 
(Used with Q82208). 


A08187 - Connector Adapter, FC 

(Used with Q82215 and Q82216). 
RACKMOUNT KITS 

A02463 — Rackmount Set (EIA, single). 
A02464 - Rackmount Set (EIA, twin). 
A02263 — Rackmount Set (JIS, single). 
A02264 — Rackmount Set (JIS, twin). 


For your local Tektronix representative see the list 
in the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


ADVANTEST. 

Advantest’s quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 
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Optical Wavelength Meter 


TQ8325 


ГА 

C Features 

* Michelson Interferometer Design 
* High Accuracy 

* High Resolution 

* High Speed 

* Frequency & Deviation Displays 
* Built-In He-Ne Laser Standard 

* Input Level Meter 

* Analog Output 

* GPIB Controllable 

* Calibration of Optical Spectrum Analyzers 


* Communications Laser & LED Transmitter 
Characterization 


• Calibration of Tunable Lasers 


* Testing of Wavelength vrs Drive Current or 
Temperature 


* Laser & LED Parts Screening 


Applications 


* Use as Wavelength Standard in the 
Calibration of Lab Monochromators 


* Tune Dye Lasers and Monitor the 
Wavelength Output of Tunable Laser Sources 

* Use in Automated Measurement of the 
Wavelength-temperature or Wavelength- 
drive Current Characteristics of Laser Diodes 

* Measure Wavelength Fluctuation of Laser 
and LEDs While Devices Under Modulation 

• Screen Laser Diodes and LEDs in the 
Manufacturing Environment 


For your local Tektronix representative see the list 


in the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


PIB Product(s) complies with IEEE Standard 
eee-agg | 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


ADVANTEST. 

Advantest's quality system complies with the DIN 
ISO 9002 standard and has been certified by TUV 
Product Service GMBH. 


Advantest TQ8325 


The Advantest TQ8325 is a digital optical wave- 
length meter capable of making high accuracy, 
high resolution measurements of the central 
emitted wavelength of optical sources such as 
lasers and LEDs. Measurements are made 
based on an interference method using a single- 
pass Michelson interferometer working with an 
internal He-Ne laser wavelength standard. 


This basic design allows a very high level of 
accuracy and resolution to be achieved and 
maintained over long periods of time without 
calibration. Wavelength measurement accura- 
cies of 5 ppm and a resolution of 0.001 nm 
are achieved. Also the TQ8325 takes measure- 
ments at a rate of five per second thereby 
enabling the reliable measurement of changes 
in wavelength with changing temperature. 


A switch selection enables measurements 
over the 0.6 to 1.0 um or 1.0 to 1.6 ит wave- 
length bands. The TQ8325 can also measure 
the wavelength of modulated light sources for 
modulation rates of 3 MHz and above. An auto- 
resolution function automatically optimizes the 
resolution depending upon the spectral half- 
width of the source being measured. 


A simple switch operation determines 
whether measurements of wavelength or 
frequency are displayed. This feature is very 
useful when the frequency of a given light 
source must be read directly. The TQ8325 can 
also display the changing frequency deviation 
of a measured source from a reference fre- 
quency determined by pressing the deviation 
display key. This feature enables the continual 
wavelength changes (from temperature fluc- 
tuations) of a light source to be measured and 
displayed with high accuracy and resolution. 


Characteristics 


WAVELENGTH 

Measurement Range — 600 nm to 1000 nm 
(short wavelength band). 1000 nm to 

1600 nm (long wavelength band). 


Display Resolution - 1 nm, 0.1 nm, 
0.01 nm, 0.001 nm (10 digits). 100 GHz, 
10 GHz, 100 MHz. 


Accuracy — «Full width (nm) at half maximum 
X 0.05 + 5 ppm + 1 count (at 25°C + 10°C). 


Stability - + 1 count (іп AVG mode). 


LEVEL 

Measurement Range (Input Sensitivity) — 
—23 to +3 dBm (0.6 to 1.6 рт). 

—15 to +3 dBm (0.48 to 0.6 um). 

SAMPLING 

Sample Period — 200 ms (5 samples/sec rate). 
NON CW INPUTS 

CHOP Mode — Chopping frequency must 

be 1 to 500 Hz. 

Modulated Input - Modulation must 

be 2 3 MHz. 

PROCESSING 

Averaging - Moving average of 10 measure- 
ments is displayed (AVG mode). 

Deviation Display — Deviation is displayed in 
reference to the standard determined by 
pressing the deviation display key. 
INPUT/OUTPUT 

Optical Input — FC type connector. 


Data Output — GPIB and Analog output. 
GENERAL 


Operating Environment - - 10 to +40°C, 
« 85% RH (non-condensing). 


Power Supply — 90 to 132 V AC (standard), 180 
to 250 V AC (optional). 50 to 60 Hz, « 52 VA. 


PHYSICAL CHARACTERISTICS 


Dimensions mm 
Width 300 mm 
Height — 132mm —— s. 
Depth — 450 mm 
kg 
Weight  12k9. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TQ8325 
Advantest Optical Wavelength Meter. 
Includes: Instruction Manual, Power Cable (A01402). 


366-0ptical 


Opt. 4D — 180 to 250 V AC power. 


Wavelength Meter 


MEASUREMENT SERVICE OPTIONS 

Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


Protocol Analyzers 


This year Tektronix significantly extends its telecommunications product portfolio with the 


addition of industry-leading protocol analyzers, ISDN test sets and telecom service test products. 


Protocol analyzers monitor, emulate and simulate the exchange of data between telecommu- 
nications and information technology facilities, measuring and testing standardized interfaces 
of network components and instruments. ISDN test sets measure and test the transmission- 
relevant parameters, properties and power-feeding conditions at ISDN interfaces. Tektronix’ 
Service test equipment tests the transfer of digital data on different media. 


ATM TRAFFIC SIMULATOR 

PARUM eed ия MO Mae Lar 368 
PROTOCOL TESTERS 

CED мә. Dic MM Bel н eta 370 
КІ205 ies eS ak Белла 382 
КТАН а E ENE E 386 
КОРА ое 394 
PROTOCOL TESTERS SOFTWARE 

K1197 Mobile Radio Network ................ 377 
KOF SON А 378 
Е 379 
КОТЭ О nc eran 380 
K1197 Packet Services for ISDN............ 380 
K1197 Data Services for GSM................ 380 
ОУ Ре 381 
KI2971SUN. го e 398 
K1297 Packet Services for ISDN............ 398 
K1297 Mobile Radio Network ................ 399 
K1297 Data Services for GSM................ 399 
КР SE: si recte tse icc e d 400 
K1297 ТОО В ad 401 
КАЗИБ ТМ мыгы асылын ей 402 
ISDN S, ANALYZER 

Kid)dr d m d RN EO E ЛА 403 
ISDN U ANALYZER 

READS o nie eet or DN 406 
ISDN SO SIMULATOR/MONITOR 

KÍi405s cca cto ese diii 409 
ISDN SERVICE SET 

КОО ла 412 
BIT ERROR ANALYSIS SOFTWARE 

K3000 1e cds a Й 415 
PROTOCOL DECODER SOFTWARE 
И ПИ are 416 
DIGITAL ACCESS SYSTEM DASY 

K93025 ЦЗ 417 
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ATM Traffic Simulator for Load Test 
ATS 


W 
) Й Features 


* Equipped With а Windows-based Graphical 


User Interface (GUI). 

• Supports 051 (ТІ), ЕТ, ЕЗ, DS3/T3, STM-1, 
STS-3c Interfaces 

* Implement Individual Layer 3 Test 
Sequences 


* Up to 100,000 Busy Hour Call Attempts 
(BHCA) Can Be Processed 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NRW hitp://www.tek.com 
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System Units 


As a result of growing demands in terms of 
the performance and stability of digital 
switches, conventional protocol testing is 
being increasingly extended to include tests 
ranging from load handling capacity to stress 
and long-term testing for network elements. 
ATM Traffic Simulator for Load Tests (ATS) is 
our answer for these upcoming demands. 


HARDWARE OVERVIEW AND SYSTEM 
CONFIGURATION 


The ATS with Software Version 3 is a modular 
system comprising the two functional units 
Control Unit (CU) and System Unit (SU): The 
Control Unit (CU) is a commercial PC 
equipped with a Windows-based Graphical 
User Interface (GUI). This interface supports 
the user in the preparation and monitoring of 
the test runs. The GUI-PC can simultaneously 
manage up to 8 ATS equipments. 
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channel 1 иса channel 1 6 
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scenario 1 scenario 8 
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Fig. 2: Modular system design 


The CU and ATS (System Unit) communicate 
via an Ethernet interface on the basis of an 
IP stack. Scenarios, messages/alarms, com- 
mands and files (e.g. logging files) are trans- 
ferred over this path. 

The System Unit (SU) is the actual test 
equipment where the test sequences are exe- 
cuted in the form of scenarios provided by 
the control PC. The SU can accommodate up 
to eight interface cards known as Digital 
Interface Units (DIUs). The DIU constitutes 
the interface to the network components 
under test. Each DIU contains two boards: a 
Broadband Load Module (BLM) incorporat- 
ing the load-test-specific functionality, and a 
Broadband Interface Module (BIM) constitut- 
ing the physical interface. 


ATM Traffic Simulator for Load Test 
ATS 


The following physical interfaces 
are available: 


0$1(11) — s 1.5 Mbit/s — 8ports electrical 
РН 2 Mbit/s 8 ports | electrical 
eee 34 Mbit/s 4 ports electrical 
05313 — 44 Mbit/s 4 ports electrical 
STM-1 155 Mbit/s 1 port — electrical/ 
TERRE cT cS A Optical 
STS-3c 155 Mbit/s 1port  вівсігіса!/ 

optical 


Each DIU has access to 16 signaling chan- 
nels which are evenly distributed among the 
physical ports. The application window illus- 
trated in Fig. 3 shows an E3/DS3 module 
with 4 ports as 0101 (cf. interface overview). 
Each of the ports is assigned four signaling 
channels. Port 4 is idle in this case. 


Both the hardware and software structures 
of the system are based on a modular 
design concept. 


As Fig. 2 shows, the testing capacity is, 
theoretically, virtually unlimited. If sufficient 
IP address space is available, more than one 
control PC with additional load testers can 
also be incorporated in a network. Up to 
100,000 Busy Hour Call Attempts (BHCA) 
can be processed by the CPU of the ATS. 

Up to 156,000 BHCA have already been mea- 
sured. The advantage for the user is that the 
system can be individually tailored to his net- 
work structure. 


System Unit #1 
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Fig. 3: Standard administration window 


SOFTWARE RANGE AND FUNCTIONAL 
OVERVIEW 


The main application of the Traffic Simulator 
is the monitoring and testing of network ele- 
ments by means of communication via the 
UNI/NNI interface. 


On the basis of standardized signaling proto- 
cols, the user is able to implement individual 
layer 3 test sequences (scenarios). For this 
purpose, the Scenario Editor provides a spe- 
cial, easy-to-learn Protocol Description 
Language (PDL) which can be used either to 
write new scenarios or to adapt ready-made 
standard scenarios to suit individual require- 
ments. Processing can take place on-line or 
off-line, in interactive or batch mode. When a 
source file is ready, it is converted into a so- 
called token file, making it executable on the 
System Unit. 
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The software is written in C++ and object-ori- 
ented, thereby satisfying all the requirements 
for future modifications or upgrades. 


The test results can be analyzed in different 
ways: by single-step function, monitoring, 
tracing, logging files and statistics. 
With the ATS, customers wishing to carry 
out component testing in ATM networks 
have a tester which can initiate: 
* load tests 

(traffic load up to guaranteed limits), 


* stress tests 
(traffic load exceeding the guaranteed 
limits) and 

* long-term tests 
(repetition of an agreed test set over 
a defined period). 


All the settings can be stored in initialization 
files and can therefore be called up and mod- 
ified at any time. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


System ID - Order AEA-ATS 

ATS System Unit (SU) V3 — Contains test equip- 
ment for running tests: a GUI (Graphical User 
Interface) software packet for the user interface 
and a number of SUs (System Units). The number 
of SUs simultaneously used in the ATS system is 
limited to 8. The SU max. number of test ports 
depends on the selected test port interfaces. Order 
ATS-SU-B2. 

Broadband Load Module (BLM) V3: - Interface- 
independent and used to generate and receive 
data; AAL-board (AAL 5); hardware and firmware. 
Order ATS-SU-Q4. 

Broadband Interface Module STM-1/STS-3c 
electric (155 Mbit/s) — 155.52 Mbit/s +20 ppm; 
the STM-1 IF is based on rec. 1.432-SDH, G.703, 
6707; the STS-3c is based on 1.432, 6.707, G.652, 
G.957; code: CMI. Order ATS-SU-Q5-X1. 


Broadband Interface Module STM-1/STS-3c 
optical (155 Mbit/s) — 155.52 Mbit/s +20 ppm; the 
STM-1 IF is based on гес. 1.432-SDH, G.703, 
6707; the STS-3c is based on 1.432, G.707, G.652, 
G.957. Order ATS-SU-Q5-X101. 


Broadband Interface Module E3 (34 Mbit/s)/ 
DS3 (44 Mbit/s) - ITU-T гес. G.703; line coding 
HDB3 (E3), B3ZS (DS3). Order ATS-SU-Q6-X1. 
Broadband Interface Module E1 (2 Mbit/s) — 
ITU-T rec. G.703; line coding HDB3. 

Order ATS-SU-Q7-X1. 

Broadband Interface Module T1 bzw. DS1 
(1.544 Mbit/s) — ITU-T rec. G.703; line coding 
B8ZS. Order ATS-SU-Q7-X101. 

GUI Base Software — The SW packet is running on 
a commercial PC and presents the graphical user 
interface (window oriented/installed on Windows) 
for preparing and controlling the test scenarios. 
Order ATS-GUI-S1. 


Protocol 


Scenario Device Kit - Order ATS-SCN-S1. 


ATM Forum 3.1 and Q.2931 - 
Order ATS-PROT-UNI-1. 


ATM Forum РММ 1.0 — Order ATS-PROT-AN1-1. 
ITU-T 02761 CS1 - Order ATS-PROT-I2761-1 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
МММ hitp://www.tek.com 
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Protocol Tester 


K1103 


E 
) € Features 


CUSTOMIZED SIGNALING ANALYZES OF 


CCS#7, GSM, CDMA, ISDN D-CHANNEL, 

X.25, V5.1. 

e Monitoring of Up to Eight Signaling 
Channels on Four PCM Links 

e For PCM30, PCM24 and М./Х. (V.24, 
V.35, X.21) 

* Simple Operation as With a PC With 
MS-DOS and Windows 


* Programmed Applications For Fast 
Problem Analysis 


Applications 


* The Protocol Tester K1103 has been devel- 


oped for network supervision and network 
analysis of CCS#7, GSM, CDMA, ISDN D- 
channel, X.25 and V5.x protocols. A maxi- 
mum of four different PCM links (T1/Soy ) 
or V./X. links with up to eight signaling 
links (64 kbit/s, 56 kbit/s, 16 kbit/s) can be 
supervised simultaneously. 


* The Protocol Tester K1103 features a 
Windows? 3.11 based user interface. 


* Analysis of the different layers of the 
communications protocols can be performed 
on-line or off-line. The auto-restart mecha- 
nism enables long-term measurements to be 
carried out, e.g., following a power failure. 
User-specific prepared measurement tools 
for supporting measurements in the field are 
also supplied. Automatic evaluation of these 
measurements, alphanumerically and/or in 
graphics form, is performed by a special 
statistics program package. A storage 
capacity of 2.5 MB in the main memory 
and 500 MB on the hard disk is available 
for recording the measurement data. A 
floppy disk drive can additionally be used 
for recording measured data. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


KA See Tektronix on the World Wide Web: 
МУ ММ http://www.tek.com 
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K1103 


DESIGN 

The protocol tester K1103 consists of a PC 
card with 8 MB RAM and the drive for the 
540 MB hard disk and the 1.44 MB floppy 
disk. A TFT color display, which can be read 
without impairment even under bad lighting 
conditions, is used as video screen. Graphics 
control is by means of a VGA card. 


The keyboard can, if necessary, be removed 
from the tester in order to enable more com- 
fortable working. MS-DOS 6.2 is used as 
operating system. 

Line activities are displayed on LEDs on the 
front of the instrument. 


The actual measuring hardware employs 
obsolescence-proof technology. The process- 
ing power, for example, is increased by 

using transputers. 

A serial interface for remote control, a printer 
interface (serial/parallel), as well as a VGA 
interface, for external monitors are available. 
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SPECIAL FEATURES 

The K1103 features particularly easy 

handling. This comprises: 

* Putting the test hardware and software 
into service 


e Connecting to the PCM links (Say/T1) 
or М.Х. links 


* Protocol detection 
* Link selection 


The test modules can be inserted in the pro- 
tocol tester K1103 simply by plugging them 
in. No further hardware settings or reconfig- 
uration is required as this is executed at a 
keystroke by the testing software provided. 
When the K1103 is connected to the PCM 
links, the autoconfiguration function deter- 
mines the signaling channel search and the 
framing search. No preliminary manual set- 
tings are required. As soon as the autocon- 
figuration is completed, all the active signal- 
ing channels are available and can be dis- 
played simultaneously or separately on the 
screen. Again a keystroke is all that is need- 
ed to select a particular link and thus reduce 
the screen display to the required data. 


The protocol tester K1103 also has a wide 
and impressive range of powerful display 
formats. Message components from any 
source are decoded on-line and to the maxi- 
mum possible depth if required. All the 
important message parts are output not only 
in binary or hexadecimal but also in 
mnemonic form (on-line and off-line in paral- 
lel). Special search functions permit selective 
tracing of any desired message parts, e.g. an 
IMSI/TMSI (International/Temporary Mobile 
Subscriber Identification). 
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Fig. 1 SCCP-HLR data exchange in the GSM. 


DESCRIPTION OF APPLICATION 
OPTIONS FOR CCS#7. 


Analysis of signaling over a linkset 
between two switching systems. 


Fig. 2 Analysis of a linkset with 
4 signaling links. 


Interexchange signaling with CCS#7 is not 
performed via one signaling link during real 
operation, since failure of this link would 
result in failure of up to 1000 traffic chan- 
nels. A number of signaling links — 2 to 4 
depending on traffic — are therefore com- 
bined to form a so-called linkset. Since the 


loadsharing mechanism in the switching sys- 


tem does not allow the signaling link for a 


particular call to be predicted within a signal- 


ing linkset, all signaling links between two 
switching systems must be supervised 
simultaneously. 


Fig. 3 Analysis of two linksets each with 
two signaling links. 


Analysis of signaling on two linksets 

In order to test the operability, behavior and 
switching times of a switching system, its 
input and output linksets must be analyzed 
simultaneously. Since, as a rule, 2 signaling 
links are combined in a linkset, 4 signaling 
links must be supervised simultaneously. 
VSt-A National switching system 

VSt-B Foreign switching system 

VSt-C International switching system 


Fig. 4 Analysis of two linksets on two inter- 
national interfaces. 


Another application consists of observing 
network interfaces (from national to interna- 
tional network). It must be possible to ana- 
lyze different protocols simultaneously for 
this application. 


Protocol 


INTERFACES 

Connections — 

4 x PCM30 or PCM24 

4 x D-sub 9-contact 

or 4 x VX. (V.35, V.24, X.21) 


Software/Operating Modes — 
Measurement tools 

Statistics 

Monitor 

MTP Q.701-0.704, Q.707-0.709 Yellow 
Book, Red Book, Blue Book, White Book 
TUP Q.721-Q.724 Yellow Book, Red Book, 
Blue Book, White Book 

ISUP Q.763/0.764 Blue Book, White Book 
SCCP 0.711- 0.714 Blue Book, White Book 
MoU-ISUP Q.767 (ISDN UP X-R51 10.1990), 
prETS 300 356-1 (2.1994) 


National Variants - 

FTZ 1TR7 (ISUP, TF), 3.90x, 3.91x, 3.92x, 
3.93, 4.94 

FTZ 163TR8 (TUP+) ETSI/CEPT TUP+ 
(T.SPS 43-02 issue 2, 12.9.87) 

FTZ 163TR73 (4/93) 

FTZ 163TR75 (3/93, 4/94, 4/96) 

TUP Brazil (TELEBRAS TUP and 
EWSD-BRA-V4.2 TUP) 

TUP Italy (CSELT TUP-E, TUP-N) 

TUP Finland 

TUP France (France Telecom SSUTR2) 
TUP Great Britain (British Telecom national 
User Part BTNR 167) 

TUP Switzerland (Swissnet 1 TUP national) 
TUP Uruguay 

ISUP Holland (PTT NL NL1, NL2 ISDN 
User Part) 

ISUP Israel 

ISUP Colombia 

ISUP Uruguay 

ISUP Austria OEFEG SP 345/01 and 365/01 
ISUP Austria OEFEG SP 1325/01 

ISUP Austria FZA-Dbh III 0206 7.90 
ISUP Poland 

ISUP Portugal 

ISUP Slovakia 

ISUP Czech Republic 

ISUP Hungary 

ISUP GUS 

ISUP/TUP Australia (1994) 

ISUP/TUP Belgium 

ISUP/TUP Spain 

ISUP/TUP Danmark 

MCI 075-0002-01.5R-ES (ISUP) 

MCI 005-0004-07.5F-ER (ISUP) 

MTP Uruguay 

MTP/TUP China 

MTP/ISUP Hong Kong 

IGAP (Iridium Gateway Application Part) 
ANSI MTP (ANSI T1.111 Layer 2 and 3) 
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SOFTWARE SUPPORTED SOLUTIONS FOR 
NUMEROUS PRACTICAL APPLICATIONS 
* Call tracing using a/b directory number 


(Fig. 5) 
* Traffic measurements, load distribution and 
telephone traffic 


* Load distribution between two switching 
systems via a linkset 


* Distribution of service features 
* Evaluation of call attempts 
* Distribution on STP or link-per-link signaling 


* Measurement of switching times in the 
switching systems 


* Change over and change back measurements 


e Supervision of the availability of traffic 
channels, etc. 


National Variants (continued) – 

ANSI SCCP (Bellcore T1.112) 

ANSI ISUP (Bellcore T1.113) 

ANSI TCAP (Bellcore T1.114) 
TR-NWT-000246, issue 3, 1993, 
TR-TSY-000533, July 1987) 

15-41 

INAP (TN70, TN80, TN90, TN100, ETS 300 
374-1, ETS 300 356-18/4, ITU-T Q.1218, 
SSP SASCN 6-1265/4, GSCN, SASCN S- 
2870/1, OEFEG SP 1000/01, SINAP2- 
SINAPS, INAP for Argentina (acc. Alcatel 
SESA 214 82811 AAAA DS 3/94), 

INAP 163 TR 78 

Data User Part DUP-DFS 

ITU-T Data User Part X.61 

NMT 900 MUP/HUP 


D-channel protocols — 

Deutsche Bundespost 1TR3 (1TR6, issue 
1.90 (12.91)). VN3 (ST/LAA/RSM/144). ETSI 
ISDN Layer 3 ETS 300 102-1 Dec. 90. ETSI 
ISDN Layer 3 ETS DE/SPS 5034-1, June 93. 
QSIG ISDN Layer 3 ETS 300 170, Feb. 93. 
CorNet-N Version 1.3c, Nov. 93. Blue Book 
Q.921, Blue Book Q.931. 

X.25/LAPB 

PHI (ETS 300 099, August 92) 

DPNSS1 


V5.1 (ETS 300 324-1), V5.2 (ETS 300 347-1) 
More CCS#7 user parts on request 


Fig. 6 Typical GSM analysis 
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Characteristics 


DESCRIPTION OF APPLICATION 

OPTIONS FOR GSM 

The protocol tester K1103 is designed for 
monitoring at the following PCM links 
(S2M/T1) in the GSM: 


Interface Network components 
Apis BSC BTS 
Амма Вб 
M TCU BSC 
№. ММА — НААС | 
E/G .MSONLR MSC/VLR 
B/C MSC/VLR PSTN 


The location of the PCM links between the 
relevant GSM system components is shown 
in Fig. 7. 


Fig. 5 Setting window for call tracing 
application 
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Fig. 7 Architecture of the GSM network 


It is necessary to view several of these inter- 
faces at the same point in time in order to 
assess the interoperation of the network com- 
ponents. One example is shown in Fig. 6 
where the K1103 analyzes the signaling from 
the base station via the base station controller 
and the mobile switching center into the pub- 
lic telephone network. In parallel with this, a 
check is made as to whether the mobile tele- 
phone of the calling subscriber is entered in 
the HLR, i.e. whether the MSC executes this 
request. Another example for the use of the 
K1103 is to test handover procedures. 

It is possible to test any combination of up to 
four PCM links with up to eight signaling 
links simultaneously. 


Fig. 9 Complete decoding of layer 3 at the 
Abis interface 


Except for the protocol of the Abis interface 
(LAPD) the GSM protocols are based on 
CCS#7 signaling DTAP, BSSMAP, MAP, TCAP. 
The following table summarizes the imple- 
mented protocols for the interfaces, the pro- 
tocol stacks as well as the standard and ver- 
sion references. 
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For a number of tests on the A- and 
Apis- interface, it is intended to provide 
special testing programs, e.g. to facilitate 
or automate: 

* Call tracing (incl. handover) 

* Mobile terminating call (MTC) 

* Mobile originating call (MOC) 

* Location update 


The GSM software of the K1103 also pro- 
vides the user with a statistics tool permit- 
ting monitoring analysis in accordance with 
ITU-T Recommendation Q.791. 


DESCRIPTION OF APPLICATION OPTIONS IN 

THE ISDN D-CHANNEL 

As a further option, the K1103 can also be 

equipped with ISDN D-channel decoding 

software. This enables the D-channel proto- 

col to be analyzed at up to 4 PCM links 

(S2M/T1). The analyzing software incorpo- 

rates the following variants of layer 3: 

* Q.921 Blue Book DSS1 layer 2 

* Q.930/931 Blue Book from 1988 

* 1TR6 from the FTZ of DBP Telekom 

» ETS 300 102-1 (Euro 0551) from ETSI 
from Dec. 1990 


* VN3 

• ETS DE/SPS 5034-1(Euro 0551) from 
June 1993 

* 0516 ETS 300 170 from Feb. 1993 


* CorNet-N 
The test procedures and application options 
are similar to those described under CCS#7 
and GSM. 


REMOTE CONTROL OF THE K1103 
VIA ISDN, MODEM (CARBON COPY) 
OR ETHERNET (PC-NFS). 
As a further option, the K1103 can also be 
controlled via the ISDN, modem or Ethernet. 
The software provides the following features: 
Remote control of the measuring software on 
the K1103 
* from another K1103 
* from a PC-compatible computer 
File transfers between 
* two protocol testers K1103 
* а К1103 and a PC-compatible computer 
Execution of DOS commands on a 


* distant K1103 
* distant PC-compatible computer 


Interface 


А 


(TCU * BSC) 


B/C/D/E/F/G 


Protocol 


L2 LAPD RSL 
RSL 
RSL for Siemens 


RSL and 0 & M for Alcatel 
GSM 12.21 


Motorola Mobis 


Ericsson 0 & M Gen) R6) 


Nokia O & 


" Siemens 0 & M - 


 PKIO&M 


ur 


frame analysis 
16 kbit/s 


 frameanalysis | 


DTAP 
BSSMAP 
SCCP 
MTP 


Supplementary Services 


Short Messages 
Control Protocol 
Short Messages 
Relay Protocol 
Short Messages 
Transfer Protocol 


ISUP/TUP 


GSM/ITU-T 
Standard/Recommendation 
08.56 
08.58 


08.59 
08.59 


0860 


08.60 

04.08 

08.08 
0711100714 


0.701 to 0.704, 
0.706 and 0.707 
04.80 


04.11 


04.11 


03.40 
09.78 
09.02 
0.771 to 0.774 
0.711 to 0714 
0.701 їо 0.704, 
0.706 to 0.707 
апу 


Fig. 10 Protocol stacks for the various GSM interfaces (The GSM protocols are available in 
GSM Phase 1, Phase 2 and Phase 2+) 


TECHNICAL DATA 


HARDWARE 
Central processor 


CPU module: — 


Connections; — 


AT processor (80486 DX 33 MHz CPU) with 8-MB RAM. 


" With DMA controller, timer, real-time clock with battery backup and 
. interrupt processing. 
2 serial interfaces (V.24, 9-contact D-subminiature connector) 
1 Parallel interface (Centronics, 25-contact D-subminiature connector) 
шшш... 980 RGB-TTL (VGA) Jd 

Color display 


9.4-inch TFT color display, 256 colors, 25 MHz dot clock 


Display matrix 


192mmx144mm —— 
~ VGA, 1 MB ВАМ _ 


Visual area | Е 
Display controller | 
Keyhoard 


640 x 480 dots 


Hard disk 


Floppy disk drive | 


Normal - 


sss ЭЛП floppy disk drive. —? 
Storage capacity 


1 MB unformatted, 720 kbyte formatted. - 
`2 MB unformatted, 1.44 MB formatted. 


Line status display 


LEDs on the front to indicate the status or the activity of the individual 
interface lines. 
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SOFTWARE 
Operating system 


Testing of protocols 


itd s 


Data acquisition 
Time stamping 


Data recording — 


Data reproduction 
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Control options 


... Change type of display. 


- Direct Positioning. 


MS-DOS 6.2 with 
operator guidance under 
MS-Windows 3.11. 


Preparation of all tools required for evaluative 
monitoring and interactive protocol testing. 


Automatically seeks the signaling channels in 
the connected PCM links. 


With function keys or program; different filter conditions, й 


trigger conditions and counters; execution and display of 
statistics and tests. Measuring software fully integrated in 
MS-Windows 3.11; data interchange with other Windows 
applications via clipboard. 


Receive data with resolution 
of 10 ms, clear allocation of 
events in different channels. 


Acquisition of all or filtered data. 


Trigger and filter depth down to any detail of any defined | 


message (e.g. the value of the “satellite indicator” 


„Or the number of he called subscriber). 


Stop if buffer full or overwrite in ring buffer operation. 
Start/stop following trigger. 


. 1 Erlang per data direction without performance restriction. 


Time stamping also with on-line display on floppy 


Start or stop following trigger (with header/trailer). | 


... Stop if floppy disk/hard disk is full. 


. Cyclic with read/hold. 


Display of all or filtered data. | 


Printout of a selected area. 
Securing data on floppy 


Display of the RAM or file content by scrolling up and 


down, jumping to beginning or end. 


~ Display of all messages fora 
connection on actuation of a key. | 


Switch- -on message felay. _ 
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General Data 


POWER SUPPLY 


Power connection — 
Protection class | (protective ground). 


Line voltage - 
Rated range of use: 230 V - 15 to «1095, 
switchable to 115 V - 15 to +10%. 


Line frequency - 
Rated range of use: 50 Hz «596, 60 Hz +5%. 
Limit range of operation: 47 to 63 Hz. 


Power consumption — 
Approx. 250 W secondary power. 


Safety specifications — 
As per DIN VDE 0411. 


ENVIRONMENTAL CONDITIONS 


Ambient temperature — 

Reference value: 23°C +1°C. 

Rated range of use: +4°C to +40°C. 

Limit range for storage and transport: 
—40°С to +70°C at 85% relative humidity. 


Barometric pressure, altitude — 

Reference value: 101.3 kPa (1013 mbar). 
Rated range of use I: 70.0 to 106.0 kPa (up 
to 2200 m) 

(700 to 1060 mbar). 

Limit range of operation: 53.3 to 106.0 kPa 
(up to 4300 m) 

(533 to 1060 mbar). 


Radio interference suppression — 

As per DIN VDE 0871 and Vfg. 1046/1984. 
Interference Radiation and interference 
rejection - 

CE designation as per 89/336 EU 

(EN 55 022/B and EN 50 082-1). 


PHYSICAL CHARACTERISTICS 
Dimensions mm in. 


Weight kg Ibs 
According to 
configuration 11 to 13 24 to 29 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Ordering data 


Protocol tester K1103 

Monitor unit for up to 4 links, 

with floppy-disk drive (3.5 inch), 
80486 DX, a 540-Mbyte hard disk, 
8-Mbyte RAM, Windows, Microsoft 
mouse and CCS#7 basic software 
(1-10 4-link monitoring) 


«Interface module with documentation 

- ISDN primary rate access module S,,/T1 
(2-link monitoring) comprising 
1 interface module and 
1 transputer basic card 


- ISDN primary rate access module S,,/T1 
(4-link monitoring) comprising 
2 interface modules and 
1 transputer basic card 


- М/Х. interface module (2-link monitoring) 
comprising 2 interface modules, 
1 transputer basic card and 
1 V.35 adapter 


- М/Х. interface module (4-link monitoring) 
comprising 2 interface modules, 
1 transputer basic card and 
2 V.35 adapters 


- ISDN primary rate access module S,./T1 
(2-link monitoring) and V./X. interface module 
(2-link monitoring) comprising 
2 interface modules, 

1 transputer basic card and 
1 V.35 adapter 


- no interface module 


*PCM frame basic setting 
(preset at factory) 

- $,, (PCM30) 

- Т1 (PCM24) 

- no presetting 


Power supply 47 to 63 Hz 230 V 
47 to 63 Hz 110 V 


Manual/MS-DOS/Windows/ 
CCS#7 baisc software 

in German 

in English 

in French (manual in English) 
Training 

GSM seminar 

CCS#7 seminar 


Order No. 
7KK1103-0 


re ees Я 


7KK1103-5AA00 
7KK1103-5BA00 


>< 


>< о > 


1 

2 
0 
1 
2 


SOFTWARE 

GSM phase 1 extension software — 

(1-10 4-link monitoring) 

With manual in German. Order 7KK1103-6BA10. 
With manual in English. Order 7KK1103-6BA11. 
Motorola Apis Mobis GSM - 

(Condition: Software —6BA.. or -6KA..or —6LA..). 
Order 7KK1103-6BB11. 

Motorola Apis Mobis USA — 

(Condition: Software —6BA.. or -6KA.. or —6LA..). 
Order 7KK1103-6BC11. 

Ericsson Apis 0 & M - 

(Condition: Software —6BA.. or -6KA..or —6LA..). 
Order 7KK1103-6BD11. 

Nokia Apis 0 & M - 

(Condition: Software —6BA.. or -6КА.. or —6LA..). 
Order 7KK1103-6BE11. 

PKI A, 0 & M - 

(Condition: Software —6BA.. or —6КА.. or —6LA..). 
Order 7KK1103-6BF11. 

Alcatel A, 0 & M - 

(Condition: Software —6BA.. or —6KA.. or —6LA..). 
Order 7KK1103-6BG11. 

DUP-DFS/0.741 - 

Order 7KK1103-6CA11. 

ISDN extension software – 

As рег 0.931, 1TR6, Euro-ISDN, ММЗ, QSIG, 
CorNet-N 

With manual in German. Order 7KK1103-6DA10. 
With manual in English. Order 7KK1103-6DA11. 
Extension software for PHI — 

As per ETS 300 099. 

With manual in German. Order 7KK1103-6DB10. 
With manual in English. Order 7KK1103-6DB11. 
Extension software for V5.1 interface — 

As per ETS 300 324-1. 

With manual in German. Order 7KK1103-6DC10. 
With manual in English. Order 7KK1103-6DC11. 
DASS2 - Order 7KK1103-6DD11. 

Extension software for V5.2 interface - 

As per ETS 300 347-1. 

With manual in German. Order 7KK1103-6DE10. 
With manual in English. Order 7KK1103-6DE11. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«СТУ See Tektronix on the World Wide Web: 
http://www.tek.com 
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Protocol Tester 
K1103 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


DPNSS - Order 7KK1103-6DF11. 

ANSI/Bellcore — 

(USA protocol for CCS#7 signaling), 1541. 
Order 7KK1103-6EA11. 

CDMA (USA-Mobil) acc. 1$41 B,C, IS 634, IS 637 
TSB 80 - 

Order 7KK1103-6EB11. 

MCI ISUP - 

Order 7KK1103-6EC11. 

X.25/LAPB — 

With manual in German. Order 7KK1103-6GA10. 
With manual in English. Order 7KK1103-6GA11. 
INAP — 

(TN70, TN80, INAP prETS 300 374-1, ITU-T 
Q.1218, CCBS INAP prETS 300 356-18/4, SSP, 
OEFEG). Order 7KK1103-6HA11. 

NMT 900 MUP/HUP - 

Order 7KK1103-6JA11. 

GSM phase 2 extension software — 

(1- to 4-link monitoring) 

With manual in German. Order 7KK1103-6KA10. 
With manual in English. Order 7KK1103-6KA11. 
GSM phase 2+ extension software — 

(1- to 4-link monitoring) 

With manual in German. Order 7KK1103-6KB10. 
With manual in English. Order 7KK1103-6KB11. 
DCS 1800 extension software — 

(1- to 4-link monitoring) 

With manual in German. Order 7KK1103-6LA10. 
With manual in English. Order 7KK1103-6LA11. 
DCS 1800 extension software Phase 2+ – 

(1- to 4-link monitoring) 

With manual in German. Order 7KK1103-6LB10. 
With manual in English. Order 7KK1103-6LB11. 
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TOOLS AND EXTENSIONS (HW + SW) 
Software - 

For remote control via ISDN. 

Order 7KK1103-7AA10. 

File-Tools — 

For K1103, K1195 and K1197 test recording. 
Order 7KK1103-7BA11. 

Ethernet remote control software - 

Order 7KK1103-7DA11. 

HARDWARE 

4-MB RAM extension — 

For transputer basic card. Order 7KK1103-8AB. 


INTERFACE MODULES FOR RETROFITTING 
ISDN primary rate access module Sy/T1 - 
(2-link monitoring) 


With manual in German. Order 7KK1103-2AWOO0. 


With manual in English. Order 7KK1103-2AWO1. 
V./X. interface module — 

(2-link monitoring) comprising 

1 interface module and 1 V.35 adapter 


With manual in German. Order 7KK1103-2CW00. 


With manual in English. Order 7KK1103-2CW01. 
Transputer basic card — 


For post-processing protocol data on PC. 

Order 7KK1103-2WWO00. 

ACCESSORIES (AS REQUIRED) 

Carrying bag - 

Order C44365-24-C4. 

Transport container — 

Order C73165-A67-A12. 

Symmetrical connecting cable — 

Shielded, 120 W, with open ends (2 off required 
per Sow module). Order C73249-A12-B151. 


Analyzers 


inside the U.S. see the price list in the back of this catalog. 


Symmetrical connecting cable — 
Shielded, 120 W, with 2 three-contact plugs 
(2 off required per Soy module). 

Order C73249-A12-B152. 

Symmetrical connecting cable — 
Shielded, 120 W, with 2 bantam plugs 

(2 off required per Soy module). 

Order C73249-A12-B153. 

Coaxial connecting cable - 

Floating, 75 W, 1.6/5.6 (2 off required per 
Soy module). Order С73249-А12-В150. 
Adapter BNC - 1.6/5.6 - 

(2 off required per coaxial cable). 

Order W73072-U3601-U1. 

Prices and ordering codes for updates and 
upgrades are available on request. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NIW http://www.tek.com 


сє 


n Tektronix measurement products 
& 50 9001 


are manufactured in ISO 
@ сетови олсон пяс registered facilities. 


Protocol Tester/Software 


K1197 * K1197 Mobile Radio Network (using E1 or T1 interface) 


K1197 


For manufacturers in the telecommunications 
sector who want to improve net components, 
the protocol tester K1197 has become a 
worldwide defacto standard for simulation 
and conformance testing. 


The K1197 provides comprehensive real-time 
applications of higher protocols. The soft- 
ware generally consists of a protocol moni- 
tor, emulator, simulator and a test manager. 
The conformance test packages function on 
top of these applications. 


For the simulation or emulation of protocol 
procedures, the K1197 is extremely well- 
equipped. There are executable test suites 
available for all application areas based on 
standardized specifications or tailored to cus- 
tomer requirements. Those applications 
range from X.25, ISDN, SS#7, V5.1 to 
"Intelligent Networks" 


For more information about the protocol 
tester K1197 or if you have requirements that 
are not mentioned here, please contact your 
local salesperson. 


In addition to the K1197, please see our 
advanced protocol tester K1297, which 
supports additional protocols like ATM, 
Conformance Testing V5.2, etc. 


|=] BSS - TCAP/MAP & BSS-AP Simulation - 2 


1C: 


SIM ШЕ 
HALT FROM CAPTURE RECORD OFF 


CC Message 
Me ] 
1 Discrimination bit D 
Filler 
Й SAPI 
Spare 
Radio channel id 
Message Length 
Protocol Discriminator 
Transaction Id value 
Transaction Id flag 
Message Type 
Send Sequence Number 
Extension bit 
Bearer Capability 
5 98808108 IE Name 
OK-2 
oK-2 B 
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SYSTEMS SUPPORTED: 

* GSM / DCS 1800 / PCS 1900 
Phase 1 and Phase 2 on A-Interface and 
Ay;,-Interface 


* CDMA 


* GSM: 
BSSAP, DTAP, TCAP/MAP, SS PROTOCOL, 
SMCP, SMRP, SMTP, Apis (64 KBit and 
16 KBit) 


* CDMA: 
APLUS, IS41B, І541С, SMS TR, SMS TS 


* Data Services: See own catalog page 
SOFTWARE PACKAGES 

* Monitoring 

• Simulation/ Emulation 

* Conformance Testing 


MONITORING: 
* Monitoring of up to 2 E1 or T1 links 


* Selectable from short to complete depth 
of decoding for each layer 


e Trigger and filter mechanism 
* Selectable color per data direction 


5 FREEZE 


ХХ:МО SIGNAL 


CAPTURE wrap 9952К free 


TCAP SCCP L3M L2SF TYPE Dir Blockno 
STUP 


DTAP 3-A 


: Call establishment message 
: Setup 
: DIAP 


: Signalling 


: ҒАССН or sDCCH 

: 12 

: Call/Connection control. CR SS 
: TI value 8 

= message sent from orig ТІ 


: 1 


: Bearer Capability 


6 MONITOR 7? 8 TM KEYS 


SIMULATION/ EMULATION: 
e Simulation on up to 4 E1 or ТІ links at 
the same time 


* Flexible state oriented programming interface 
* Emulation of MTP Layer 2 protocol 


• Simulation of different SCCP connections 
on the same interface 


* Up to eight simultaneous and independent 
state machines (Test Manager) 


* Communication mechanisms between 
different Test Managers 


* TTCN compiler and editor supporting 
ASN.1 and Concurrent TTCN available 


* Message Building System 
CONFORMANCE TESTING 


* Running of entire test suites or selection 
of particular test groups and cases 


* Report and logging options for every 
purpose 


* International, European and national 
test standards 


• Easy formulation of complete test suites 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


MOBILE RADIO NETWORK SOFTWARE 
Monitor GSM Phase 1 - Order 7KK1197-6HW11. 


Simulation GSM Phase 1 — Order 7KK1197-7HW11. 
Monitor GSM Phase 2 — Order 7KK1197-8NA11. 
Simulation GSM Phase 2 - Order 7KK1197-8RA11. 
Monitor /Simulator CDMA — Order 7KK1197-8PG11. 
Monitor Apis Phase 1 (64 KBit) - 

Order 7KK1197-6NW11. 

Simulation Aj; Phase 1 (64 Kbit) — 

Order 7KK1197-7NW11. 


Monitor Apis Phase 1 (16/64 КВИ) — 
Order 7KK1197-6UW11. 

Simulation Aj, Phase 1 (16/64 KBit ) - 
Order 7KK1197-7UW11. 

Monitor A, Phase 2 (64 Kbit) - 

Order 7KK1197-8ND11. 

Simulation Ду; Phase 2 (64 Kbit) - 
Order 7KK1197-8RD11. 

Monitor Apis Phase 2 (16/64 Kbit) — 
Order 7KK1197-8NJ11. 


Protocol 


Simulation Aj Phase 2 (16/64 Kbit) — 
Order 7KK1197-8RJ11. 


——— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


= Tektronix ; t product: 
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Software for Protocol Tester 
K1197 ISDN (using E1/T1, S, or Uy, interfaces) 


" 
) € Features 


ISDN DIALECTS SUPPORTED: 
• 0551 (ETS 300 102-1), E-DSS1 (ETS 300 
196) and 0931 


• X.25 in D-Channel 


* European Variants: 
— 1TR6 (FTZ 1TR3 1'90), CORNET- 
T, -N, -T-RADIO V1.3D, V2.6B 2’91, DKZE 
(FTZ 12TR7 4'88), ECMA Q.SIG 143 (L3), 
POLNISCH, VN2 ‘89, VN3 ‘89, VN4 ‘91, 
DASS2, DPNSS1 

* USA Variants: 
— М1 (SR-NWT-001953 12'91), М2 
( -002343 6'91, -002661), ANSI (T1.607 
3'90), AT&T (PRI: 5ESS 235-900-341 
2'93, —332 12'91), AT&T (BRI: 235-900- 
341 2'93) 

* Other Variants: 
— ISRAEL (V1) (ETS 300 102-1 UND 
BEZEQ 5'94), NTT INS-NET 3'93 


SOFTWARE PACKAGES 
* Monitoring 

* Simulation/Emulation 
* Conformance Testing 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 

1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
GAY See Tektronix on the World Wide Web: 
NEU hitp://www.tek.com 
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= TBR3 ISDN BAI Conformance Tests - 1 


Utilities 

1:NT WD2 Li:ACTIVUATED 
'REEZE FROM CAPTURE MNEMONIC 
JLOCK NUMBER ORIG SAPI TEI C/R FRAME 


у Net B 6 UA 


BAI :50: ВВ 


FPotocol Discriminator = 9.931 Sh 
99089188 INFORMATION ELEMENT 
00080011 th 
1 ixte on Bit 
-06 andard 
——— 88886 > 


---18й8й 
1 


Bit 
61 = 

---8й81 

91101108 


2 HELP 3 


MONITORING: 
* Monitoring of up to 2 E1/T1 links or up to 
2xNT and 2xTE SO/UKO interfaces 


* Different depth of decoding for each layer 
* Selectable trigger and filter mechanism 
* Multicolor display 


SIMULATION/EMULATION: 

e Simulation on up to 4 ЕТ/ТІ links or up to 
2xNT and 2xTE So/Uxo interfaces at the 
same time 

* Simulation of NET (NT) and/or USER (TE) 
side. 

* Flexible state oriented programming inter- 
face 

* Emulation of LAPD Layer 2 protocol 

* Simulation of different ISDN L3 and L2 
connections on the same interface 


* Up to eight simultaneous and independent 
state machines (Test Manager) 


D-CHRNNEL:ETSI 
RECORD ОРЕ:ВЕСОВР.РАТ 


: Beare 
sg Oc 
: Not Cc 
: CCITT 

: Speech 

: Not Continued 


nued 


ification: 


сосої Id. : 
TION ELEMENT : 
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* Communication mechanisms between dif- 
ferent Test Manager 


* TTCN compiler and editor supporting 
ASN.1 and Concurrent TTCN available 
CONFORMANCE TESTING 


Implementations of the following test suites 
(where applicable most of them TE and NT): 
* NET3 


e NETS 
* CTR3 (TBR3) 
e СТВА (TBR4) 
* CTS-2 

e CTS-2bis 

e CTS-4 

* ZV25 

• ZV9 

* ВТР 

* ECMA Q-SIG 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Monitor — Order 7KK1197-6AW11. 
Simulation — Order 7KK1197-7AW11. 


Monitor incl. X.25 in D-Channel – 
Order 7KK1197-6CW11. 


Simulation incl. X.25 in D-Channel - 
Order 7KK1197-7CW11. 


ISDN National Variants — Order Various Numbers. 


МЕТЗ ISDN Conformance Tests — 
Order 7KK1197-8BA11. 


МЕТ ISDN Conformance Tests - 
Order 7KK1197-8BJ11. 


378-Protocol 


TBR3 ISDN BAI Conformance Tests — 
Order 7KK1197-8FQ11. 

TBR4 ISDN PRI Conformance Tests — 
Order 7KK1197-8FR11. 

CTS 2 ISDN Conformance Tests - 
Order 7KK1197-8BN11. 

CTS 2 his ISDN Conformance Tests — 
Order 7KK1197-8LA11. 


ZV25 ISDN BAI Conformance Tests - 


Order 7KK1197-8FT11. 


Analyzers 


ZV9 ISDN-X25 Conformance Tests - 
Order 7KK1197-8FN11. 


CTS4 ISDN PRI Conformance Tests - 
Order 7KK1197-8FF11. 


RTP-BAI Conformance Tests - 
Order 7KK1197-8FU11. 


RTP-PRI Conformance Tests - 
Order 7KK1197-8FX11. 


Q.SIG BC ETS for PRI — Order 7KK1197-8VF11. 
Q.SIG GFP ETS for PRI - Order 7KK1197-8VG11. 


Software for Protocol Tester 
K1197 SS#7 (using E1 or T1 interface) 


CE 
laf Features 


SOFTWARE PACKAGES 
* Monitoring 

» Simulation/Emulation 
* Conformance Testing 


SIMULATION/EMULATION: 
» Simulation on up to 4 E1 or T1 Links at the 
Same Time 


* Flexible State Oriented Programming 
Interface 


* Emulation of MTP Layer 2 Protocol 


e Simulation of Different SS#7 L3 
Connections on the Same Interface 


* Up to Eight Simultaneous and Independent 
State Machines (Test Manager) 


* Communication Mechanisms Between 
Different Test Managers 


* TTCN Compiler and Editor Supporting 
ASN.1 and Concurrent TTCN Available 


* Message Building System 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I ei See Tektronix on the World Wide Web: 
NY 


http://www.tek.com 
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Б МТР & SCCP Simulation - 2 


ов 19: 


E 1B:NO SIGNAL1C: 
FROM POOL 


SIM 
DISPLAY RECORD OFF 


1D:NO SIGNAL 


CAPTURE wrap 8864K free 


TCAP L4M $ССР L3M L2SF ТУРЕ Dir Blockno 
CR SCCP 


Message Type 
Service Indicator 
Sub-Seruice: Priority 
Sub-Service: Network Ind 
Destination Point Code 
Originating Point Code 
Signalling Link Selection 
00000001 SCCP Message Туре 
экеи Source Local Reference 
——--A888 Protocol Class 
8000———— Message Handling 
80000818 Pointer to parameter 
8800808880 Pointer to optional part 
Called address parameter 
99890981 Parameter Length 
= B Point Code Indicator 
& SIMULATION «7844» Uersion 
ок-2 E 
1 MENU 2 HELP 3 4 HALT 


SS#7 DIALECTS SUPPORTED: 
* ITU Blue Book 


* |TU White Book 
* MOU 
* ETSI 


* European Variants: 
like ISUP: CS, POL, Denmark, Austria, 
Portugal, Hungary, EWSD, HOL; BT: NUP, 
5167; TUP: Spain, Italy, Denmark, PLUS, 
VN4, VN5; 1TR7; SCCP TF 163 TR 73, ETSI 
Core INAP: Austria, Finland, Spain, Siemens 


* USA Variants: 
like ISUP NWT, ISUP TSY, ANSI ISUP T113, 
TCAP AIN, TCAP B800, TCAP BELL 


* Other Variants: 
like MTP China, MTP Hong Kong, ISUP 
Columbia, ISUP Australia, ISUP Hong 
Kong, ISUP ISR, ISUP GUS, ISUP MEX, 
ISUP THL, +ISUP РАК, SCCP Australia, 
TUP Australia, TUP China, TCAP SSP ITA- 
TEL, TCAP TEST USR, ISUP Australia 
Interconnect 


5 FREEZE 


: Connection Request 

: SCCP 

: Spare/priority Й W.S.A. 
: National message 

: 1808 

: 2000 

: 8 

:1 


only? 


: B 

: Class 8 

: No special options 

: Called address parameter 
: 8 


ed 
: PC absent 
121. l 
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MONITORING: 
* Monitoring of up to 2 E1 or T1 links 


* Selectable from short to complete depth of 
decoding for each layer 


» Trigger and filter mechanism 
• Selectable color per data direction 


CONFORMANCE TESTING: 

• Running of entire test suites or selection of 
particular test groups and cases 

* Report and logging options for 
every purpose 


* International, European and national test 
standards like ITU MTP, ISUP or BAPT 
SCCP, ISUP 


* Easy formulation of complete test suites 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Monitor $$#7 ( BB: MTP/SCCP/ISUP) — 
Order 7KK1197-6GW11. 

Simulation SS#7 ( BB: MTP/SCCP/ISUP) - 
Order 7KK1197-7GW11. 

Monitor SS#7 ( WB: MTP/SCCP/ISUP) – 
Order 7KK1197-8MC11. 

Simulation $$#7 ( WB: MTP/SCCP/ISUP) – 
Order 7KK1197-8SC11. 


Monitor/Simulator ( TCAP/INAP) — 
Order 7KK1197-8PA11. 


Monitor/Simulator ( TCAP/CCBS) - 
Order 7KK1197-8PC11. 


$$#7 National Variants - diverse. 


SS#7 ISUP 0.784/5 Conf. Tests - 
Order 7KK1197-8FB11. 


Protocol 


$$#7 MTP Conformance Tests — 
Order 7KK1197-8BC11. 


$$#7 TUP Conformance Tests - 
Order 7KK1197-8BK11. 


$$#7 ISUP BAPT Conf. Tests - 
Order 7KK1197-8FH11. 


SS#7 SCCP BAPT Conf. Tests - 
Order 7KK1197-8FL11. 
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Software for Protocol Tester 


K1197 Test Tools * K1197 Packet Services for ISDN * K1197 Data Services for GSM 


ГА 
laf Features 


K1197 TEST TOOLS SOFTWARE PACKAGES 
* TTCN 

* TTCN-RTE 

* SIETEM 

K1197 PACKET SERVICES FOR ISDN 
SOFTWARE PACKAGES 

* Monitoring 

* Simulation/Emulation 

* Conformance Testing (X.25 acc. to NET 2) 
K1197 DATA SERVICES FOR GSM 
SOFTWARE PACKAGES 

* Monitoring 

• Simulation/Emulation 

* Data Generator 


——— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 

1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МИМ http://www.tek.com 
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Test Preparation 


Protocol 
Standards 


m 


a et) 
| Test Suite 
| | Structure 

and Purposes _ 


TEST TOOLS 

TTCN : 

* Abstract test description language 
* ISO/IEC 9646/1-7 conform 

* ISO/IEC 9646 draft conform 

* Full ASN.1 support 

* Including concurrent TTCN 
TTCN-RTE: 


* |s needed to run TTCN test cases on 
other K1297 


* |s already included in conformance 
test packages 

SIETEM: 

* Subset of TTCN 

* Proprietor tool to write test cases 

PACKET SERVICES FOR ISDN 

• X.21, X.25 and X.75 


* USM Universal Monitor and Simulator 
(also simulation for HDLC ) 


Test Realization 


Means of Testing 


Automatic Tests 


* ISDN PHI (Packet Handler Interface) accord- 
ing to DRAFT ETS T/NA2 (89) 10, 3'90 


DATA SERVICES FOR GSM 

e V.110 (incl. V.110', ВІР, L2R, COP, 
BOP)@Body:according to GSM 08.20 
V3.1.1, 04.22 V3.6.0, 07.01 V3.10.0, 07.02 
V3.6.0, 07.03 V3.2.0 for phase1 and 2 


* V.110 Data Generator: Test tool for 
Synchronous and asynchronous 
Data connections 


* GSM TRAU (Transcoder Rate Adapter Unit) 
according to GSM 08.60 V3.2.0 


ABBREVIATIONS 


PICS: Protocol Implementation 
Conformance Statement 


PIXIT: | Protocol Implementation 
extra information 


IUT: Implementation Under Test 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TEST TOOLS 
SIETEM for ISDN — Order 7KK1197-8DB11. 


SIETEM for SS#7 — Order 7KK1197-8DX11. 
SIETEM for V5.1 — Order 7KK1197-8DM11. 

Run Time Environment - Order 7KK1197-8DJ11. 
TTCN DIS Compiler — Order 7KK1197-8DE11. 
TTCN IS ASN.1 Compiler — Order 7KK1197-8DR11. 
TTCN IS Compiler — Order 7KK1197-8DU11. 


TTCN IS ASN.1 + Concurrent Compiler — 
Order 7KK1197-8DT11. 


For our implementation of the ETSI TTCN test 
suites, please refer to the appropriate protocol 


catalog page 

PACKET SERVICES FOR ISDN 

X.21 Monitor — Order 7KK1197-6PW11. 
X.21 Simulation — Order 7KK1197-7PW11. 
X.25 Monitor — Order 7KK1197-6WA11. 
X.25 Simulation - Order 7KK1197-7WA11. 
X.75 Monitor — Order 7KK1197-6WB11. 
X.75 Simulation — Order 7KK1197-7WB11. 
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ISDN PHI Monitor - Order 7KK1197-6WH11. 
ISDN PHI Simulation — Order 7KK1197-7WH11. 
Universal Simulator / Monitor - 

Order 7KK1197-6WE11. 

X.25 Conformance Tests — Order 7KK1197-8BD11. 
DATA SERVICES FOR GSM 

V.110 Monitor — Order 7KK1197-6WK11. 

V.110 Simulation — Order 7KK1197-7WK11. 
V.110 Data Generator - Order 7KK1197-8DS11. 
GSM TRAU Monitor — Order 7KK1197-6WL11. 
GSM TRAU Simulation - Order 7KK1197-7WL11. 


Software for Protocol Tester 


K1197 V5.1/V5.2 (using S2M - board) 


LÀ | 
X Features 


SOFTWARE PACKAGES FOR EACH, V5.1 (ETS 


300 324 - X) AND V5.2 (ETS 300 347 - X): 
* Monitoring 

• Simulation/Emulation 

* Conformance Testing 


SIMULATION/EMULATION: 

* Simulation on up 8 communication chan- 
nels on up to 4 links at the same time 

* Simulation of all V5.1 (CONTROL, PSTN, 
ISDN 0551) and V5.2 (V51 plus LINK 
CONTROL incl. SA7, PROTECTION, BCC) 
Layer 3 protocols 

* Flexible state oriented programming 
interface 

e Emulation of V5 (V5LAPD, EF-Address) and 
ISDN (LAPD) Layer 2 protocols 

• Simulation of different ISDN L3 and L2 
connections on the same communication 
channel 

* Up to eight simultaneous and independent 
state machines (Test Manager) 

• Communication mechanisms between 
different Test Manager 

• TTCN compiler and editor supporting 
ASN.1 and Concurrent TTCN available 


MONITORING: 
* Monitoring of up to 2 links 


* Different depth of decoding for each 
layer available 


* Selectable trigger and filter mechanism 


* Multicolor display 


CONFORMANCE TESTING 


Implementation of ETSI test suits testing 
* Local Exchange 


* Access Network 
• Datalink of Local Exchange and 
Access Network 


Always up to date implementation of ETSI 
test suite available. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Monitor v5.1 - Order 7KK1197-6SW11. 
Monitor v5.2 - Order 7KK1197-6VW11. 
Simulation v5.1 - Order 7KK1197-7SW11. 
Simulation v5.2 — Order 7KK1197-7VW11. 


L3 LE Conformance Test V5.1 - 
Order 7KK1197-8VC11 

ІЗ AN Conformance Test V5.1 – 
Order 7KK1197-8VD11. 

L2 LE & AN Conformance Test V5.1 - 
Order 7KK1197-8FS11. 


———— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Ga, See Tektronix on the World Wide Web: 
XQ hitp://www.tek.com 
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Protocol Tester 


K1205 


Е 
laf Features 


* Portable Multi-Protocol Tester for Monitoring 
at the Most Different of Interfaces 

* Simultaneous Connection of up to 16 
PCM30/PCM24 with up to 32 Time Slots 

* Automatic Recognition of the Measuring 
Configuration 

* Technologically State-Of-The-Art Basis, Easily 
Expandable Due to the Modular Design 

* Easy Operation Under Windows NT 

* User-Friendly Help System 

* Large Number of Country-Specific And 
Manufacturer-Specific Protocols 

* Graphical and Flexible Protocol Stack Editor 


Applications 


* The K1205 Protocol Tester has Been 
Developed for the Network Monitoring and 
Network Analysis ої CCS£7, GSM900, 
DCS1800, PCS1900, CDMA, ISDN D-channel 
and V5.x Protocols. It is a Passive Piece of 
Equipment and can Therefore be Used Safely 
in Operational Mode. Larger Areas can be 
Monitored Completely Since it is Possible to 
Monitor Simultaneously the Tester's 16 
Different Interfaces with up to 32 Time Slots. 

* The K1205 Can be Integrated Into an LAN 
Network or Remote Controlled via ISDN or 
Modem. 

* The Remarkable Features of the K1205 
Protocol Tester are its Self-explanatory and 
User-friendly User Interface, Implemented 
Under Windows NT. 

* Almost All Signaling Data Can be Decoded 
with Approx. 150 Different Implemented 
Protocols, Amongst Which There are Also 
Many Country-specific and Manufacturer- 
Specific. The Flexible Protocol Stack Editor 
Allows Every Useful Combination of All 
Existing Protocols. 

* The Analysis of the Communication 
Protocols’ Different Layers Can be Carried 
Out Online as Well as Offline. 


* Analysis of Recording Files of the K1103 

Protocol Tester is also Possible. 

* Interference-free Long-time Measurements, 
e.g. After a Power Failure, are Possible Due 
to the Auto-restart Mechanism. 

* Application-specific Prepared Measuring 
Tools are Supplied to Support the 
Measuring Tasks on Site. 
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Equipment Configuration 


SYSTEM COMPONENTS 

The equipment concept of the K1205 is based 
on a compact and state-of-the-art hardware 
design belonging to the same equipment 
family as the K1297 protocol tester. The 
K1205 is a very small, compact and portable 
VME bus system with 5 slots. Slot 1 is occu- 
pied by a Pentium PC based on VME, with a 
PC card, external VGA connection, SCSI inter- 
face, Ethernet connection for 10 Base 2 and 
10 Base T, as well as two serial and one par- 
allel interfaces. Slots 2 to 5 are available for 
the measuring modules which are equipped 
with Motorola 68040 processors. 


The K1205 is delivered in ergonomically 
designed housing, complete with VGA-compat- 
ible color screen, keyboard and disk drive. An 
external CD-ROM drive is available as an option 
(the software is supplied on a CD-ROM). 


The PCMCIA slot allows the user to install 
various communication interfaces (e.g. ISDN 
PC card for remote control). 

The K1205 is dispatched in an environmentally 
friendly, robust and mobile transport case 
which can be reused for later transportation. 


MEASURING MODULES 

The available test hardware includes VME 
bus cards with T1 (1.544 Mbit/s, РСМ24) or 
E1 (2.048 Mbit/s, PCM30) interfaces (PRIMO 
module). 


Further modules in the narrow-ISDN area 
such as So, Чавта and V./X. are planned. 
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PRIMO MODULE 

(PRIMARY RATE MONITORING) 

The VME bus card with 4*T1 or "ЕТ inter- 
faces is called PRIMO. The interface configu- 
ration as E1 or T1 interface is made via the 
configuration software. The interfaces are 
connected to the transmission lines via 9- 
pole D-SUB connectors and the correspond- 
ing adapter cables. In the monitoring mode, 
the K1205 can be connected to protected or 
unprotected monitoring points. The PRIMO 
module has an integral adaptive preamplifier 
for testing the input signals which can be 
damped to varying degrees. The software 
allows the user to connect the test modules 
either via a high impedance or a low imped- 
ance. Up to four interfaces with 8 time slots 
(received in full-duplex operation) can be 
analyzed simultaneously. With four PRIMO 
16 interfaces with 32 time slots can be moni- 
tored simultaneously. The activities on the 
lines are displayed by LED on the module. 


In addition to this it is possible to connect 
headphones to the PRIMO via a 3.5mm jack 
to test the speech quality of a channel. 


SPECIAL PERFORMANCE FEATURES: 

* A remarkable feature of the K1205 is its 
easy handling. This includes the commis- 
sioning of the test hardware and the soft- 
ware, the connection to the PCM sections 
(E1/T1) or narrow-band ISDN sections, the 
protocol recognition as well as the link 
selection. The measuring modules can be 
installed in the K1205 protocol tester sim- 
ply by plugging them in. No further hard- 
ware settings or reconfigurations are 
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necessary. When the K1205 is connected to 
the PCM sections, the automatic configura- 
tion function determines the signaling 
channels and the framing of the PCM sec- 
tions. Manual pre-settings are no longer 
necessary. All active signaling channels are 
available and can be displayed on the 
screen simultaneously or separately as 
soon as the automatic configuration has 
been completed. 


A particular connection can be selected by 
pressing a key and thus the data of this 
connection alone is displayed. 


Moreover, the received data can be reduced 
to the essential data with the help of pow- 
erful filters. 


In addition to this, the K1205 protocol tester 
has various and powerful display formats. 
Message components from random sources 
are decoded online or, if required, in the 
maximum possible depth. All important 
message components are interpreted and 
issued not only binarily or hexa-decimally 
but also in a mnemonic form (parallel online 
and offline). Special search functions make 
target tracking of any message components, 
e.g. an IMSI/TMSI (International/Temporary 
Mobile Subscriber Identification), possible. 


Another highlight offered by the K1205 is a 
graphical protocol stack editor with which 
the required protocols can be compiled out 
of the numerous protocols implemented in 
the K1205. 


Network components 


MSC/VLR HLR/AC 


MSC/VLR MSC/VLR 
MSC/VLR PSIN 


EJ nic interfaces in the GSM 


VLR Visitor Location mn Register 


Application Fields 


MOBILE RADIOCOMMUNICATIONS 


The K1205 protocol tester can be used in the 
following mobile radiocommunication net- 
works: 


* GSM 900 * CDMA 
* DCS 1800 * NMT900 
* PCS 1900 


It has been designed for monitoring at all line 
interfaces. 


The layout of the interfaces between the rele- 
vant system components is shown in Figure 1. 


Interface Network components 

Ater — МС. BSC 

Abis — BSC_BTS LAM 

А МСА ВВС _ 

M TCU BSC 0 0 

C/D, .MSCALR HLR/AC ии 
E/G MSCVLR_MSCVLR 
г essc MSCVLR_PSTIN e 
A,..,G  Network-internal interfaces in the GSM 
AC | Authorization Center e 
BSC Base Station Controller 

BTS | Base Transceiver Station 

ER ^ Equipment Identification Register T" 
НІВ . Home Location Register 

ISDN | Integrated Services Digital Network | 
MSC Mobile. Switching Center ШИ JN 
PLMN Public Land Mobile Network | 
PSPDN Public Switched Pa et Data Network | 
PSTN | Public Switched Telephone Network - 
TCU | Transcoder U Unit Aib 
VLR . Visitor L Location Register MEM 


K1205 
possible K1205 [ISDN PSTN PLMN PSPDN 


Fig. 1 Mobile radiocommunication network architecture 
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Fig. 3 


The K1205 observes several of these inter- 
faces simultaneously in order to evaluate the 
interaction of the network components. One 
example is shown in Figure 2. 


In the application example shown the K1205 
analyzes the signaling from the basic station 
via the base station controller and the mobile 
switching center through to the public tele- 
phone network. 


At the same time monitoring determines if 
the radiotelephone of the calling mobile sub- 
scriber is entered in the home location regis- 
ter (HLR), i.e. if the mobile switching center 
(MSC) is carrying out this request. 


FIXED NETWORK 

Signaling in the fixed network is divided into 

two areas (Fig. 3): 

* Signaling between switching center and 
terminal (DSS1 or also D-channel protocol) 


• Signaling between the switching centers 
(SS#7) 


* Simultaneous monitoring of up to 8 signal- 
ing links with 2-4 signaling links in one link 
set. The functionality, the performance and 
the through switching time of the switching 
center with input and output link sets are 
analyzed (Fig. 4). 

* Signaling SC <—> TE 


The protocol tester checks the interaction of 
switching centers and signaling in the sub- 
scriber terminal. Here, the protocol tester 
analyzes different protocols (DSS1 and 
SS£7) simultaneously, e.g. at the Sp and 
PCM30 interface (Fig. 5). 
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Fig. 5 


INTERWORKING 

The K1205 protocol tester is also very well 
suitable for interworking measurements due 
to its numerous different protocols. 


With the K1205 it can be established for 
every link individually which protocol stack is 
required for that particular link. An applica- 
tion example is shown in Figure 6. 


The data decoded with different protocol stacks 
can be displayed in one common window. 


The K1205 is able to measure at different 
physical interfaces such as PCM30 and 
РСМ24. 


SOFTWARE-SUPPORTED SOLUTIONS 

The K1205 protocol tester offers various tools 

to support the user in his/her daily work: 

* Graphic display of the complete channel 
assignment of a PCM30/PCM24. At a glance 
it can be seen which time slot is currently 
occupied and where there is signaling. 


* Call tracking with a subscriber number or 
in mobile radio communications also with 
an IMSI. 

* Automatic configuration: Automatic recogni- 
tion of the signaling as well as the framing. 

* 50 online and 200 offline counters which 
are available for statistics; they can be 
defined by the user as required. 

* Display of the signaling load per link; here, 
the Erlang value of the individual signaling 
links is measured. 
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Fig. 6 


REMOTE CONTROL 

The K1205 can be remote controlled via 
ISDN, Ethernet or modem. The software 
offers the following performance features: 


* Remote control of the test software on the 
K1205 
— From another K1205, 
— From a PC-compatible computer with 
Windows NT. 


* File transfer between 
— Two K1205 protocol testers, 
- A K1205 and a PC-compatible computer 
with Windows NT. 


* Execution of commands on a 
— Remote K1205, 
— Remote PC-compatible computer with 
Windows NT/95. 


Characteristics 


HARDWARE 

Concept — Portable protocol tester with built- 
in color TFT display and keyboard. The K1205 
is a piece of equipment based on VME bus 
With 5 slots, the first of which is reserved for 
a PC module whilst the remaining four slots 
are available for interface modules. 


Central Computer — AT-compatible VME bus 
PC. CPU Pentium 133 MHz with 32 MB RAM 
(upgradable to 64 Mb). 


Connections — 

2 x serial. 

1 x parallel (Centronics). 

Keyboard. 

SCSI. 

VGA (external monitor). 

Ethernet (10Base-2, 10Base-T, 2xType II). 
PC card interface. 
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Mass Memory - 

A 3.5 in. disk drive (1.44 MB formatted over- 
all capacity). 

A SCSI hard disk. 

(22 GB formatted overall capacity). 


Monitor — 

Built-in active TFT display (12.1 in.). 
Resolution 1024 x 768 pixels. 
External monitor connection (DIN). 


Keyboard — 
PS/2-Compatible keyboard with trackball. 


POWER SUPPLY 
Line Adapter - 
Protection class | (protective earthing). 


Line Voltage - 
Rated Range of Use: 230 V/115 V —15 96 to 
+10 %. Automatic changeover. 


Line Frequency - 
Rated Range of Use: 47 to 63 Hz. 


Power Consumption — 
Maximum Value: 460 VA. 


ENVIRONMENTAL CONDITIONS 


Ambient Temperature — 

Reference Value: 23 °C +5%. 

Rated Range of Use: 4 to 40 ?C. 

Limit Range for Storage and 

Transportation: —20 to +55 °C at 85% relative 
humidity. 

Barometric Pressure, Altitude — 

Reference Value: 101.3 kPa (1013 mbar). 
Rated Range of Use I: 70.0 to 106.0 kPa (up 
to 2200 m) (700 to 1060 mbar). 

Limit Range of Operation: 53.3 to 106.0 kPa 
(up to 4300 m) (533 to 1060 mbar). 


INTERFACE MODULES 

PRIMO - Interface module for carrying out 
measurements on РСМЗО/РСМ24 lines. 
Connections 4 x monitor (duplex). 

Radio Interference Suppression — 

In accordance with EC guidelines 89/336/EEC 
and their modifications. 
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PHYSICAL CHARACTERISTICS*! 


Dimensions mm in. 
Height 94 135 
With — 288 — _ 11.3 
то 0785. 
Weight kg E 
Net approx 810102 ^ 17102072 


*tkeyboard attached, no carrying handle 
*2 depending on equipment 

SOFTWARE 

Operating System - Windows NT 4.0. 


Application Software — Operation of the pro- 
tocol tester is via a graphical menu system in 
Windows NT, context-sensitive online help. All 
tools required for evaluated passive monitoring 
and interactive protocol testing are provided. 
Automatic Configuration — Searches the 


signaling channels in the connected PCM 
sections automatically. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


K1205 Protocol Tester — Basic Unit. 

Includes: KB, color display, disk drive, SCSI HD, 
VME PC, Windows NT, preinstalled monitor soft- 
ware, preinstalled remote control software 
ReachOut (only Eng.), PCMCIA/PC card. 

K1205 with PC card modem and documentation 
Windows NT (Language German). 

Order 7KK1205-1SA10. 

K1205 with PC card modem and documentation 
Windows NT (Language English). 

Order 7KK1205-1SA11. 

K1205 with active ISDN controller PC card and 
documentation Windows NT (Language German). 
Order 7KK1205-1SB10. 

K1205 with active ISDN controller PC card and 
documentation Windows NT (Language English). 
Order 7KK1205-1SB11. 


INTERFACES 

Primo Board with 4 * PCM Interface — 

PRIMO installed in K1205. Order 7КК1205-2ММО0. 
PRIMO packed separately. Order 7KK1205-2MM10. 
K1205 SUPPORT 

Service Contract for 1 Year and Equipment — 
Repair, update, Hotline and maintenance for one 
year. Order 7КК1205-4$С11. 

Extended Warranty — For 2 years. 

Order 7KK1205-4SD11. 

Calibration — calibration incl. certificate. Order 
7KK1205-4CD11. 

Annual Calibration — Per module (Prerequisite is 
a service contract). Order 7KK1205-4CC11. 

Post Calibration — Incl. certificate. Order 
7KK1205-4CS11. 


Protocol Stack Editor — The protocol stack 
can be selected from numerous supplied 
protocol stacks or combined with the help of 
a graphic editor. 


DATA ACQUISITION 


Time Stamps — Received data with a resolu- 
tion of 10 us, unique assignment of the 
events in different channels. 


Protocol Data Acquisition Buffer — 
max. 30 MB per PRIMO 


Data Recording — 

1 erlang per data direction without power 
loss. Designation with time stamps, also with 
online recording on disk/hard disk 


Control Possibilities — 

Identical for online and offline applications. 
Pipeline at trigger event, pre/mid/post trigger. 
Acquisition of all or filtered data. 


TRAINING COURSES 

Introductory training course for K1205 protocol 
tester. Order 7KK1205-4XG00. 

Protocol Analysis - In the CCS#7. 

Order 7KK1205-4XB00. 

Protocol Analysis — In the GSM. 

Order 7KK1205-4XA00. 


ACCESSORIES 

CD-ROM Drive — Order 7KK1205-5AA00. 
Packaging - 

Transport bag. Order 7KK1205-5BA00. 

Alarm & Sync Option – 

Order 7KK1205-5HCOO. 

Remote Control - Remote Control Software 
ReachOut (English). Order 7KK1205-5DA01. 
PCMCIA/PC card modem for K1205. Order 
7KK1205-5EA00. 

PCMCIA/PC card active ISDN controller for K1205. 
Order 7КК1205-5ЕВО0. 

Cables - 

Coax -asymm. 75 Q. Order 7KK1200-5CC11. 
Symm., 120 О, open end. Order 7KK1200-5CE11. 
Symm., 120 Q, 3-pole. Order 7KK1200-5CD11. 
Symm., 120 Q, bantam. Order 7KK1200-5CB11. 
Adapter BNC coax. Order 7KK1200-5CA11. 


K1205 SOFTWARE 

German Standard Software — 

(Monitor software incl. SS£7 signaling, contains 
country variants incl. ANSI/Bellcore). Order 
7KK1205-6AA10. 

English Standard Software — 

(Monitor software incl. SS#7 signaling, contains 
country variants incl. ANSI/Bellcore). Order 
7KK1205-6AA11. 


Protocol 


Trigger and filter depth up to every detail of 
every defined message (e.g. the value of the 
satellite indicator or the number of the called 
subscriber). Stop when the buffer is full or 
overwriting in the ring buffer operation 
Trigger-controlled actions such as start/stop 
of the data recording (with pre-travel/over- 
travel, pre/mid/post trigger). 


Data Reproduction — 

Cyclic passive monitoring/holding. 
Representation of all or filtered data. 

Change of the methods of representation. 
Printing of a selected range. 

Saving the data on disk/hard disk. 
Representation of the ram or file contents by 
scrolling, jump to the beginning or end. 
Direct positioning. 

Searching with search mask. 

Positioning on time. 

Display of all messages to one connection by 
pressing a key. 


Mobile Communications Software — 

(Contains GSM Phase 1, GSM Phase 2, GSM 
Phase 2+, DCS 1800, PCS 1900, CDMA, NTM900). 
Order 7KK1205-6BA11. 

Access Network Software — 

(Contains ISDN D-channel, V5.1, V5.2, PHI, 
DASS2, DPNSS). Order 7KK1205-6CA11. 

INAP Software - 

(Country Variants). Order 7KK1205-6DA11. 
Manufacturer Specific — 

Motorola (Abis Europe, USA). Order 7KK1205-6EA11. 
Nokia (Abis O&M). Order 7KK1205-6EB11. 

PKI (Abis O&M). Order 7KK1205-6EC11. 

Alcatel (Abis O&M). Order 7KK1205-6ED11. 

Ericsson (Abis). Order 7KK1205-6EE11. 

MCI (ISUP). Order 7KK1205-6EF11. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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ГА | 
laf Features 


* Portable Multi-protocol/Multi-interface 
Tester — Particularly Suitable for 
Network Gateways 


* Monitoring, Simulation/emulation, 
Conformance Tests — One Unit for All Tests 


* Up to 4 Parallel Test Interface Boards (for 
example incl. 16 PCM links for simulation) 
In One Unit are Possible 


» Separation of Testing Processes from 
Operating Processes Results in High 
Testing Speed and Maximum Testing 
Accuracy 


* The Modular Design Provides for Simple, 
Cost-effective Expansion and Ability to 
Adapt to Future Standards 


* Access to and Compatibility with Other 
Applications Provided via a Standard User 
Interface Supported by MS-WINDOWS 


Applications 


The following list outlines the various 

fields of application in which the K1297 is 

primarily employed: 

* Manufacturers of Communication Systems 
and Components involved in the Following 
Fields of Activity: 

— Development 
- Integration/Testing 
— Acceptance and Conformance Tests 


* Private and Public Network Operators 
— Testing 
— Acceptance and Conformance Tests 


* Private and Public Test Laboratories 
— Testing 
— Acceptance and Conformance Tests 


* Research & Teaching 
— Development 
— Acceptance and Conformance Tests 


* Consulting 
— Development 
— Acceptance and Conformance Tests 


—————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NIMM. http://www.tek.com 
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The K1297 protocol tester has been designed 
for development purposes and uses in test 
laboratories. In addition, the K1297's 
portable design also makes it ideal for ser- 
vice engineers required to perform difficult 
measuring tasks in the field (installation, 
maintenance, etc.). This unit can be 
employed for testing signaling protocols of 
layers 2 to 7 of the ISO/OSI 7-layer model. 
Test scenarios which have been written for 
the predecessor K1197 can be ported onto 
the K1297. 


The K1297 hardware and software permit 
both subscriber and network simulation. 


A wide range of software tools for generating 
test scenarios is available for the various dif- 
ferent kinds of test programs for the above- 
mentioned test modes. The following develop- 
ment tools are available as additional options 
for performing the measurement tasks: 

* SDL-style test manager 


* Message building system 
* ASN.1-processing TTCN.MP compiler 
The K1297 protocol tester can especially be 


used in all systems that employ: 
* High-Capacity Signaling Channels, 


* Traffic Channels Incorporating Bit Rate 
Adaption and Embedded Transmission 
Protocols 


* Extremely Complex Signaling Protocols. 
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The K1297 supports the following test modes: 
* Monitoring 
• Simulation/emulation 


* Conformance Tests (acceptance, validation 
and compatibility tests) 


It is possible to test the following signaling 
protocols and traffic channel data: 
* Signaling in the following areas: 
— Common Channel Signaling No. 7 (SS#7) 
— Digital mobile radio (for example 
GSM, DCS1800/PCN, Iridium, etc.) 
- Intelligent Networks (IN) 
— Access Network (V5.x) 
— Abis 16 kbps and 64 kbps Signaling 
— B-ISDN (ATM) 
— B-ISUP (ATM) 
— ISDN (basic and primary rate access) 
— Digital Data Networks (for example 
X.25/X.75) 


* Traffic Channel Analysis: 

— RLP/L2R (BOP/COP) Radio Link Protocol 
for Data Services GSM 4.22, 7.01, 
7.02, 7.03 

- V.110’ (RAO, RA1/RA1’, ВА?) 
GSM 8.20, 4.21 

- CCITT V.110, (up to 9600 bit/s) 

— TRAU (Abis) GSM 8.60 

— X25, Х.71, X.75, Teletex, T.70, T.90 
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Equipment configuration 


SYSTEM COMPONENTS 

The K1297 equipment concept is based on a 
compact and modern hardware design that 
incorporates powerful processors and com- 
munication controllers. The testing and user 
processes are divided up among several 
microcomputer systems. The test processes 
run on Motorola 68040 processors (VME bus 
cards) and the user interface on an Intel 
80486 processor (also VME bus card). The 
K1297 comprises two bus systems that are 
provided by a VME backplane and a second 
PC backplane. Besides the system processor 
(PC) and application processor (AP) cards, 
the VME backplane also accommodates the 
test interface cards. 


Backplane 


(optional) 
System unit 


Measurement unit 


Fig. 1 K1297 with system unit and mea- 
surement unit (not ATM) 


Measuring _ 
Modules - 


The PC backplane enables the user to install 
various communication interfaces for exam- 
ple ISDN PC card for remote control. 


The K1297 is supplied in an ergonomically 
designed housing. The standard version of 
the K1297 is equipped with a high-contrast 
VGA-compatible color TFT display, a key- 
board and an external CD-ROM drive. The 
necessary application software and user doc- 
umentation are installed from a CD-ROM. 


A basic version of the K1297 without display 
and keyboard is also available. 


The K1297 is thus ideally suited for use 
in a network with remote control (LAN, 
ISDN, modem). 


The K1297’s scope of delivery includes a 
matching carrying case with storage com- 
partments for stowing the basic documenta- 
tion and accessories. 


TEST INTERFACES 

The available test hardware includes VME 
bus cards with T1 (1.544 Mbit/s, PCM24) or 
E1 (2.048 Mbit/s, PCM30) interfaces (PRIME 
modules) and modules for narrowband ISDN 
with S and 02810 interfaces. V./X. interfaces 
will come soon. 


ATM interface modules with 34-Mbit/s (elec- 
trical) and 155-Mbit/s (electrical and optical), 
2 Mbit/s, Taxi 100 Mbit/s connection facilities 
(G.703/G.804/G.832/G.751/1.432) are already 
in production. Additional ATM interfaces for 
DS1 and DS3 are planned. 


PRIME module — The VME bus cards with T1 
(1.544 Mbit/s, PCM24) and E1 (2.048 Mbit/s, 
PCM30) interfaces are called PRIME 1.5 and 
PRIME 2 respectively. They are connected to 
the transmission lines using 9-contact 
D-subminiature connectors and correspond- 
ing adapter cables. In monitor mode the 
K1297 can be connected to either protected 
or unprotected monitor points. The PRIME 
module has an integral adaptive preamplifier 
for testing input signals that are attenuated 
to varying degrees. The software allows the 
user to select the input impedance 
(high/low). Up to four connections (transmit- 
ting and receiving in full-duplex operation) 
can be simulated or up to two (receiving in 
full-duplex operation) analyzed (monitored). 
The status of the ports and lines is indicated 
by means of two LEDs. In order to indicate 
the various states, that is port selected/dese- 
lected, signal good, signal poor, etc., the 
LED's may be switched off or on, or they 
may also flash. Together with the micro- 
processor, the communication control 
devices of one PRIME card allow up to eight 
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signaling channels to be processed in trans- 
mit and receive direction simultaneously. In 
addition it is possible to connect a handset to 
the PRIME board (RJ45 connector) and to 
establish a speech control channel. 


Software 

The software is subdivided into system 
software and application software. 
MS-WINDOWS@ including MS-DOSQ is 
supplied as the system software. The appli- 
cation software is supplied in the form of 
loadable programs that can be run in a 
WINDOWS® window. It is based on real- 
time, multitasking and multiprocessing oper- 
ating system kernel (VX-Works) with special 
device driver routines as a part of the 
system software. 


USER INTERFACE 

The software user interface for the test pro- 
grams comprises menus, function keys and 
software commands as executable FORTH 
words. Depending on the type of the applica- 
tion program, integral software tools such as 
the SDL-style test manager and message 
building system also provide user interfaces. 
In order to generate test scenarios in SDL, it 
is possible, for example, to use either the 
WRITE text editor supplied in WINDOWS® 
or any other editor with an ASCII mode. The 
language facilities offered by the SDL-style 
test manager are employed for programming 
the test scenarios via an editor. 


APPLICATION SOFTWARE 

Application software is available as monitor- 
ing, simulation/emulation, compiler and con- 
formance testing programs. The application 
software runs on the interface modules and 
the application processor module. 


Monitoring — A monitoring program is loaded 
to allow passive reading of the data on the 
signaling lines. In most cases, the K1297 is 
connected via special monitor jacks, as in the 
case of the PRIME module, for example. The 
relevant program (for example SS#7 ISUP 
monitor) has to loaded and started. 


The signaling data and also the traffic chan- 
nel data can be displayed bidirectionally in 
the monitor window. Various filters and dis- 
play modes can be used to modify data pre- 
sentation. It is simultaneously possible for 
data to be displayed on the monitor, buffered 
in the capture RAM and stored on floppy or 
hard disk. A maximum number of 8 physical 
connections (duplex) can be monitored in 
parallel on the K1297 if it is connected to 
PCM/PRI lines and used in conjunction with 
4 PRIME modules. 
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Fig. 2 Functional diagram monitoring 


The SDL-style test manager is also included 
in the monitor programs' scope of delivery. 
With that it is possible to program (execute) 
on reception of a certain event, for example 
the receipt of a SS#7-IAM (Initial Address 
Message) any action, for example the incre- 
ment of a user-defined counter for purpose 
of statistics. 


Simulation/Emulation - In this operating 
mode, the K1297 protocol tester is active 
and replaces one or more communication 
partners. A K1297 that has been configured 
with four PRIME modules can simulate up to 
16 physical links. As regards the simulation 
process itself, a distinction is made between 
protocol-compliant simulation and error sim- 
ulation. The K1297 allows all the protocol 
parameters (including layer 2 and upwards) 
to be set (programmed). The SDL-style test 
manager allows test scenarios as state 
machines to be generated and executed 
dynamically. It is also possible to insert, for 
example via the menu system or the FORTH 
interpreter quasi-static frames and messages 
at random into the protocol sequence. 
Protocol information can be generated by the 
message building system. The message 
building system allows the various messages 
and frames to be generated under menu con- 
trol and stored in a pool. Once generated, it 
is possible to modify messages dynamically 
in accordance with the actual protocol 
sequence even during run time. 

The K1297 simulation/emulation programs 
allow the behavior of both stations A and B 
to be replaced as shown in Fig. 2, for exam- 
ple to be simulated on either the subscriber 
or network side (see Fig. 3). 


388-+Protocol 


PT K1297 


Ах Tx 
Station x 
Tx Rx 


Fig. 3 Functional diagram 
simulation/emulation 


Emulation constitutes a higher form of simula- 
tion. Emulators are available for certain layers 
of communication protocols. They emulate the 
behavior of such layers automatically in com- 
pliance with the protocol. If a certain protocol 
emulator has been activated, it is still possi- 
ble, in parallel to this, to insert incorrect pro- 
tocol elements at random into the sequence. 
Emulators currently exist for the following 
protocols. These emulators will be supplied 
along with the simulation software: 


Protocol Emulator Performance 
Range 

SS#7, IN, MTP levels 2 & 3 level 2 full, 

GSM/PCN including PCR, 
level 3 only 

bacs MD UE ‚ SLTW/SLTA 

ISDN а LAPD 

Vox а Layer 2 protocols | 

B-ISDN, B-ISUP SSCOP 


These emulators offer the advantage that the 
user can concentrate on generating the test 

scenarios on layers n to 7, while the emula- 

tors provide him with the functionality layers 
1 to n-1 as an automatic service. 


The K1297's drop and insert mode consti- 
tutes a special form of simulation. Unlike 
active monitoring, where no changes are 
made to the protocol, this mode allows the 
user to intervene in the protocol sequence. 
The user can utilize the SDL-style test man- 
ager and interworking commands (from test 
port x to y) to generate specific manipula- 
tions such as "cut off", "delay", "change" 
and "insert" protocol data. The K1297 is thus 
able to emulate the behavior of a network 
component or merely to simulate protocol 
errors on transmission routes (without inter- 
mediate components). 
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Fig. 4 Functional diagram drop & insert 


Analyzers 


Conformance Tests — Conformance tests are 
based on the principle of simulation/emula- 
tion and comprise series of test cases that 
are in turn based on corresponding test 
specifications, e.g. as defined by 

ETS 300 324-3 for V5.1. A distinction is 
made between traditional conformance tests, 
acceptance tests, validation tests and com- 
patibility tests. A test series (test suite) main- 
ly consists of several test groups, subgroups 
and test cases. Similarly, test cases can also 
consist of initialization sequences, pream- 
bles, test steps (partial tests), verification 
sequences and postambles. After being exe- 
cuted, each test step, test case, test group 
and test suite a verdict is given, which can 
be either PASS, FAIL or INCONCLUSIVE. 
Before they are executed, test suites are 
parameterized in PICS and PIXIT menus. The 
generated conformance test reports are 
159646-3 compatible. 

There are test suites available for the 

K1297 as directly executable programs. The 
user merely connects the item under test 
(IUT) and sets the PICS/PIXIT for the imple- 
mentation. Afterwards, the sequence of the 
test cases can be controlled conveniently 
using menus. 


Protocol Conformance Test 

$517 _ „MTP levels 2 & 3, ISUP "— 
ISDN МЕТЗ, NET5; CTS2, CTS2bis; 
РИ ТВАЗ, ТВЕ4; CTS4 55 ___ 
5 DLL, AN, Е 
B-ISDN SSCOP, SSCF, UNI3.1 


Software tools 


ASN.1-COMPATIBLE TTCN.MP COMPILER 


Besides the software tools (SDL-style test 
manager and message building system) sup- 
plied in the application software packages, a 
TTCN.MP compiler as defined by ISO 9646 
(IS version) is also available as an additional 
option for the K1297. The TTCN.MP compiler 
is also capable of processing and converting 
ASN.1 data structures into K1297 format. 
This compiler allows test suites that exist as 
ASCII files to be translated into executable 
test software. Since this software tool runs 
on the K1297, no additional workstations are 
required. During the compiling process, the 
K1297 TTCN.MP compiler is capable of gen- 
erating PICS and PIXIT lists/menus automati- 
cally. The K1297 TTCN.MP compiler sup- 
ports log report creation according to ISO 
9646. Some parts of compiled conformance 
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test packages are shipped with the TTCN.MP 
compiler as examples as far as no intellectual 
property right is concerned. 


Test software that has been generated with 
the TTCN.MP compiler can also run on other 
(different) K1297s. All that is required for 
these units, apart from the correct simula- 
tion/emulation software, is a corresponding 
runtime environment software. This can also 
be purchased as an additional option. 


Test suites can be edited in TTCN.GR and 
saved in TTCN.MP format with the help of a 
TTCN editor. There are several TTCN editors 
available on the market, some with syntax 
and semantic checkers and some for execu- 
tion on workstations or PC. There is also a 
TTCN.MP/.GR editor that can be run under 
MS-WINDOWS on a PC system as the 
K1297 offers. 


Characteristics 


SYSTEM SOFTWARE 
Operating System - 
User system (PC): 
MS-WINDOWS® NT 
Application system (AP): 
Proprietary multitasking operating system 
based On VX-Works O/S-Kernels. 


WINDOWS/DOS Support For K1297 
Applications — 
File editing (DOS-EDIT, WRITE...) 
File management 
File printing of: 

Source files 

Record (data) files (ASCII, postscript). 
Setup: 

System 

Date/time 

Printer 
Measurement application loading via WIN- 
DOWS icons. 


Application System Software — 
Menu: operator control of the K1297 
Protocol Tester is supported by a dialog-dri- 
ven command sequence, which comprises a 
structured menu system in windows and a 
higher programming language. Commands 
can be entered via command lines, menu 
inputs or with programmable function keys. 
the menu system features a HELP function to 
guide the user through the various settings 
and test procedures. 
Protocol testing: The K1297 provides all the 
tools required for passive monitoring and 
interactive protocol testing. The commands 
that control these functions are incorporated 
in FORTH. They can be called up via the key- 
board, through remote control or as of appli- 
cation programs. 
FORTH: 

Based on: fig-forth, forth-79, 68K forth 

structured programming 

Parallel processing of several forth 

Programs 

Protocol test functions 
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OPERATIONAL FEATURES 
Report Generation — 
Decodes of level/layer 1 to 7 
By length: 

Off 


Short 
Medium (several densities) 
Complete. 
By Code: 
Hexadecimal 
Decimal 
Character (ASCII, EBCDIC) 
Mnemonically. 
Block or time 
Split screen for separation of user/network 
side data. 


Time Stamps - Transmit and receive data 
and signal state changes of control lines are 
provided with time stamps. 

Resolution: Min. 1 ms. 

Accuracy: Min. 125 ms. 


Data Acquisition — Data signals can be 
acquired and passed on To 3 destinations at 
the same time: 


Trigger/Filter - 

Separate filters for screen issue, disk record- 
ing, capture RAM. 

Filters for interface events, fame events and 
trace messages. 

Up to four independent triggers. 

Triggering on interface events, frame events, 
time, full capture RAM, full disk. 


Disk Functions — 

Data recording in wrap and full mode. 

data playback 

Direction of data in capture RAM to disk and 
vice versa. 
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Simulation Features — (Depending on appli- 

cation software)- 

Layer 1: 

Blue and yellow alarm 
Framing bits 
International bit 

SI У bit 

National bits 

Idle character 

Error generation. 

Layer 2: 
Establishment/release 
Sending of frames with various settings 
Frame discarding 
Busy condition simulation 

Layer 2 initialization: 
Address 
State variables 
Counters 
Window size 
States, flags, timers. 


Address Management — Simulation of: 
Identity request 
Identity assigned 
Identity denied 
Identity check request 
Identity remove 
Send XID rrame 


Message Building System For – 
SS£7 level 2 MTP and upwards, ISDN layer 
3, B-ISDN 3, B-ISUP. 
Fully menu controlled creation and storage of 
frames and messages, user and application 
parts in message pools 
Editing in HEX and mnemonical form 
pasting of messages from monitor to 
Message Pool 
Display of generated messages 
Renaming, deletion and insertion of 
messages in pool 
Auto and manual mode for information 
element sequencing 


Level 3 Link Setup: 
Exchange of SS#7 SLTM/SLTA messages 
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Simulation Principle- 
The SDL-style test manager utilizes the 
STATE MACHINE concept (Cf. CCITT Z.101 to 
104 (today ITU-T), SDL) for protocol simula- 
tion and performing interactive tests with 
triggers and data filters. 
The elements of the STATE MACHINE 
Include: 

The current state 

The actions to be executed 

State changes 

The follow-up state 


Test Manager - 

Up To eight independent test managers 

per application 

SDL style programming 

Up To 256 states per test manager 

Test manager status window with state, 
level 2/layer 2 address information and layer 
3 CR/PD information. 


Status Windows — (Depending on application 
software) 

Layer 2 connection parameters 

MDL error indication error code table 
Commands for change of layer 2 variables 
Contents of data fields. 


Link Usage Module — (Depending on 
application software) 
Graphical and tabular representation over 
time: 

Up to four graphs in parallel 

Freely assignable graphs 

Graphs in count(S), length, percentage 

of count(S)/bytes 

Scaling linear or logarithmic 

Table for all frame/message types 

Counts: latest, max., min., last 30 seconds 
Adjustable measurement duration. 
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Other Features- 
Setup - 
Various items can be set up, saved and 
loaded again, for example: 
Data Capturing Mode (full/wrap) 
Interface: 
Number of interface 
Port selection on interface 
Impedance: 120 Q, 75 Q, high 
Framing format: 
PCM double framing 
Multiframing with/without CRC4 
line code, E.G. HDB3, AMI 
Bit inversion yes/no 
Time slot number 
Interface mode: user, network, 
Drop & insert 
Type of layer 3 protocol, e.g. ITU-T, ETSI, 
ANSI, national, vendor specific 
Installation of TTCN environment and loading 
of executable test suites 
Editing of link names and colors. 


Print Function - 
Printing of: 

Capture RAM contents 

Recording files 

Message pools 
Print function interfaces with MS-WINDOWS 
print function. 
Data Transfer Rates — Depending on version: 
8 kbit/s,16 kbit/s, 56 kbit/s, 64 kbit/s or mul- 
tiples with internal or derived clocks. 
Error Testing — Depending on version: 
CRC-4, CRC-16, VRC/LRC. 
Parities — Depending on version: 
odd, even, none, ignore. 
Data Codes - Depending on version: 
ASCII, EBCDIC, HEX, binary, raw data. 
Counters — Unlimited number of programma- 
ble counters (depending on RAM capacity). 
Timers — 128 programmable software 
timers, resolution: 20 ms. 
Self-Test — The system software comprises 


extensive self-test programs that run automati- 
cally after the system is switched on. 
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HARDWARE 

Concept Display — Portable protocol tester 
with or without integral color TFT and key- 
board. The tester consists of an AT compatible 
PC system and A VMEBUS system in a single 
housing. Various measurement interface mod- 
ules can be plugged into the VMEBUS system. 
Up to four interface modules dan be freely 
configured and run simultaneously. 


System Unit - 
System processor (PC-3): 
AT-compatible VMEBUS PC CPU Pentium 
(100 MHz) with 64 MB RAM 
Connectors: 
2 X serial (SUB D9, RJ 45) 
1 X parallel (Centronics) 
Keyboard 
VGA (for integral flat screen or ext. monitor), 
SCSI 


Ethernet (10BASE-2, 10BASE-T) 
Extensions: 

3 free ISA slots 

Length: 3 X ^ AT 


Mass storage: 

One 37 inch floppy disk drive 

(1.44-MB formatted total capacity) 

One SCSI hard disk drive 

(2 1-GB formatted total capacity) 

External CD-ROM drive. 

Monitor: 

Integral active 12.2 in. TFT display, resolu- 
tion 1024 X 768 pixels, external monitor con- 
nection (VGA) 

Keyboard: 
AT keyboard with 102 keys 


TEST COMPUTER 
VME-Bus Backplane — 
8-Fold multilayer with automatic 
daisy chain. 
8 VME slots: 
Slot 1 for system computer 
Slot 2 for application processor 
Slots 3 and 4 for extensions 
Slots 5 To 8 for interface modules. 


Application Processor (AP-1) - 
CPU 68040 (33 Mhz) with 32 MB RAM 
connectors: 

1 X Serial (V.24). 
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Interface Modules — CPU 68EC040 
(25 Mhz) with 8/16 MB RAM. 2 additional 
RISC processors 68360 (QUICC) for I/0 
tasks. 
PRIME_1.5 Connectors: 
Interface module for performing 
Measurements on РСМ24 lines 
(1.544 Mbit/S). 
4 X emulation/simulation Or 2 X 
monitor (duplex). 
PRIME 2 Connectors: 
Interface module for performing 
measurements On PCM30 Lines 
(2.048 Mbit/s). 
4 X emulation/simulation or 2 X monitor 
(duplex). 
BAI-S Connectors: 
Interface module for performing 
measurements On ISDN $0 lines. 
Up To 4 X emulation/simulation or 2 X 
monitor (duplex). 
BAI-Q Connectors: 
Interface module for performing 
measurements оп ISDN 02614 lines. 
Up to 4 X emulation/simulation or 2 X 
monitor (duplex). 
V/X Connectors: 
Interface module for performing measure- 
ments On V.24, X.21 Or V.35 lines. 
Up to 4 X emulation/simulation 
or 2 X monitor (duplex). 
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GENERAL DATA 
Power Supply - 
AC line adapter: 

Protection class | (protective grounding) 
Line voltage: 

Rated range of use: 230 V/115 V-15 % to 
+10 % automatic changeover 
Line frequency: 

Rated range of use: 47 to 63 Hz. 


Power Consumption - 
Max. 650 VA. 
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ENVIRONMENTAL CONDITIONS – 


Ambient Temperature — 

Reference value: 23°C +5% 

Rated range of use: +4°C to +40°C 

Limit range for storage and transport: —40°С 
to +70°C At 85% relative humidity 


Barometric Pressure, Altitude — 

Reference value: 101.3 kPa (1013 mbar) 
Rated range of use: 70.0 To 106.0 kPa (up to 
2200 M) (700 To 1060 mbar) 

Limit range of operation: 53.3 To 106.0 kPa 
(Up To 4300 M) (533 To 1060 mbar). 


Radio Interference Suppression — 
As per DIN VDE 0871 and Vfg. 1046/1984 
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PHYSICAL CHARACTERISTICS 


Dimensions 
(with keyboard 


*! Depending on number of equipped interfaces 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Ordering data Order No. 


K1297 protocol tester, 
standard instrument 

with color TFT display, 

external CD ROM drive, 

1.44 MB floppy disk, 

> 1 GB harddisk, one PC board, 
one AP board, keyboard, 
autorange power supply unit 
230 V/115 V, Windows for 
Workgroups V3.11, 

basic measurement system, 
carrying bag and monitoring 
software packages for MTP and 
SCCP (7KK1297-6AW11) and 
ISDN (7KK1297-6FW11) 

with English documentation 


PRIME - 1 board 

(4 х SIM or 2 x MON) with different 
jacks for simulation and monitoring 
including codec for voice channel 
in-/output 

E1 (2.048 Mbit/s) 

T1 (1.544 Mbit/s) 

ready installed in K1297 

separate delivery (for later 
installation/reconfiguration 

by customer) 

with English documentation 


7KK1297-1SA01 


7КК1297-1$Р01 
7КК1297-2Р 


ЕЕЕ 
2 | 


ADSP - 1 board, e.g. for GSM 7KK1297-2DW 1 


V.110'/TRAU analysis 

(only one per K1297 possible) 

(Condition: 7KK1297—2PEV or 
7KK1297-2PTV ) 

ready installed in K1297 

separate delivery 

with English documentation 


ISDN Basic Rate Interface Board 7KK1297- 
modules combined with power 

module for line feeding, different 

jacks for Simulation and Monitoring 


= о ————»-1 


RJ45 jack type with one S-Interface 28W - 1 
RJ45 jack type with two S-Interfaces 288 -1 
RJ45 jack type with one S-Interface 280-1 
and one U(2B1Q)-Interface 
RJ45 jack type with one U(2B1Q)-Interface 20W - 1 
RJ45 jack type with two U(2B1Q)-Interfaces 200 У 
ready installed in K1297 0 
separate delivery (for later 1 
installation/reconfiguration 
by customer) 
with English documentation 
V./X. Interface Board 
for V.24, X.21 and V.35 

with one V. / X. Interface 7KK1297 - 2VW 

with two V. / X. Interfaces 7KK1297 - 2VV 


1 


ACCESSORIES 

Coax. Cable - Unsymm. (75 W),1.6/5.6. 
Order 7KK1200-5CC11. 

Adapter BNC — 1.6/5.6 (For Coax.). 
Order 7KK1200-5CA11. 

Symm. Cable - (120 W), with open end. 
Order 7KK1200-5CE11. 

Symm. Cable - (120 W), 3 poles. 

Order 7KK1200-5CD11. 

Symm. Cable - (120 W), bantam. 

Order 7KK1200-5CB11. 

Handset - Order 7KK1200-5HS11. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


©: 


« ISO 9001 Tektronix measurement products 


are manufactured in ISO 
Scminmmmanamem registered facilities. 
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ГА 
laf Features 


* Automatic Test Solutions for all ATM 


Networks 


* Portable Multiprotocol/Multiinterface Tester 
for Broadband and Narrowband Networks 


* Monitoring, Simulation/Emulation, 
Conformance Tests — one unit for all tests 


* Separation of Testing Processes from 
Operation Processes Results in High 
Testing Speed and Maximum Accuracy 


* The Modular Design Provides for Simple, 
cost Effective Expandibility and Ability to 
Adapt to Future Standards 


* Access to and Compatibility with Other 
Applications Provided via a Standard User 
interface Supported by MS-Windows? 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


a, See Tektronix on the World Wide Web: 
МММ hitp://www.tek.com 


CE 


f Tektronix measurement products 
ISO 9001 are manufactured in ISO 
Darowen registered facilities. 
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Core Network (WAN) 


Access Network (LAN) 


Fig. 1 ATM network topology 


Access Network 
Q. 2931CS1, CS2.1 (ITU) 
UNI3.1 UNI4.0 (ATM Forum) 
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Fig. 2 ATM protocol stacks 


CONFORMANCE AND INTER-OPERABILITY 
TESTING WITH THE ATM TESTER K1297 


The ATM network technology for B-ISDN 

local and wide area networks is widely 
accepted as one of the future technologies for 
high-speed communication in multimedia 
applications such as computer supported 
cooperative work, teleconferencing, teleteach- 
ing, telemedicine, etc. ATM networks will sup- 
port different classes of traffic including con- 
stant bit rate and real-time variable bit-rate 
services. This allows the transfer of real-time 
data, e.g. audio and video, and non-real time 
data for classical computer communication 
services, e.g. e-mail and file transfer, in a 
flexible and integrated manner. A number of 
ATM network trials have already shown the 
potential power of this emerging technology. 
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® Measuring Point 


International standardization bodies such as 
the ITU-T and the ATM Forum develop, har- 
monize, and define the ATM technology. The 
topology of ATM networks is shown in Fig. 1. 
The ATM protocol for access and core net- 
works including a reference for the appropri- 
ate protocol standard are illustrated in Fig. 2. 


The primary goal of any ATM network com- 
ponent, be it private or public ATM switches, 
adapter cards for end systems, or interwork- 
ing units, is the ability to interoperate with 
other network components. A precondition 
for interoperability is the correct implementa- 
tion of ATM protocol standards. 


Conformance testing supports vendors and 
customers in checking that an implementation 
under test performs in accordance with a par- 
ticular standard. Either the conformance of a 
protocol implementation to a particular stan- 
dard is demonstrated or errors are identified 
before deploying network components to the 
market. Please note that conformance testing 
cannot guarantee the absence of errors in an 
implementation, as exhaustive testing is not 
practical and too expensive in most cases. 


The objectives of conformance testing are to 
simplify equipment procurement, to reduce 
the risks and costs related to procurement, to 
allow for an unbiased comparison of various 
implementations and to increase the likelihood 
that implementations shown to conform to a 
particular protocol will interoperate. 
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Furthermore, a TTCN (version April 1993) 
compiler with ASN.1 support enables the test 
operator to use TTCN conformance test 
suites in a flexible manner. The test operator 
is not constrained to use deployed exe- 
cutable test suites only. Instead, the test 
operator is capable of defining and executing 


executable conformance test suites based on 
standardized ITU-T or ATM Forum TTCN test 
suites for a wide range of local and wide area 
ATM networks. Executable conformance test 
suites for those protocols that are illustrated 
in Fig.4 (excluding the physical layer) are 
either available or under development. 


Conformance tests can be executed manually 
or in an automated manner. Since manual 
tests bear possibilities of wrong test results 
and difficulties in test repetition and in test 
result comparison, an automated approach 
has been defined in the Conformance Testing 
Methodology and Framework (see also Fig. 3). 


Test Preparation 


TTCN 
Abstract Test 


Test Suite 
Structure 
and Purposes 


i 


Fig. 3 The Conformance Assessment Process 


In a protocol implementation conformance 
statement (PICS), the vendor indicates the 
set of protocol functionalities that are real- 
ized in the implementation under test and 
that have to be checked by means of confor- 
mance tests. Protocol Implementation eXtra 
Information for Testing (PIXIT) is used to 
parameterize and to adapt the test execution 
to the specific characteristics (e.g. timer set- 
tings) of the implementation under test. 
Conformance tests are described in TTCN 

— the Tree and Tabular Combined Notation, 
which is the only standardized notation for 
conformance tests. 


The main advantage of automated confor- 
mance tests as opposed to manual tests is 
the use of standardized test suites, which 
contain test cases for those protocol func- 
tionalities which are important for interoper- 
ability. A successful conformance test of a 
network component is a valuable judgement 
of its features and abilities. More and more 
customers attach greater importance to con- 
formance test results based on standardized 
test suites. 


The ATM Tester K1297 is a high-end protocol 
tester for B-ISDN networks (see also Fig. 4). 
It provides a powerful means to test confor- 
mance and interoperability of ATM equipment 
for local and wide area networks. It provides 


Test Realization 


Automatic Tests 


Means of Testing 


Fig. 4 Front and Rear View of the ATM 
Tester K1297 
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his own conformance tests in order to attain 
a more detailed insight into the behavior of 
the implementation under test. A potential 
difficulty when generating self-defined exe- 
cutable test suites is given by the need to 
develop so called special files, which are 
used to adapt the compiled TTCN code to the 
K1297 runtime environment. Tektronix 
provides customer support in this case. 


The ATM Tester K1297 offers a Windows- 
based user interface. The test execution is 
menu-driven. Test results may be illustrated 
in different levels of detail. The PDU flow on 
each of the physical links can be displayed in 
different colors in order to ease understand- 
ing. An example of a screen dump is shown 
in Fig. 5. 
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Fig. 5 A K1297 Screen Dump 


The ATM Tester K1297 is not only able to exe- 
cute conformance tests but also to work as a 
monitor. The built-in encoding features and 
emulated ATM protocols allow the test operator 
to observe the behavior of ATM network com- 
ponents as sequences of decoded protocol 
data units in a readable manner. Furthermore, 
manipulation of the PDU flow is supported by a 
drop and insert mode. Hence, dedicated error 
scenarios can be emulated effectively. 
Monitoring and manipulation offer helpful 
means of troubleshooting in ATM networks. 
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A short summary of the features of the ATM 
Tester K1297 will conclude this overview on 
testing in ATM networks with the K1297. The 
K1297 is a high-end protocol tester offering 
a means of conformance testing based on 
TTCN test suites and for troubleshooting with 
the help of its monitoring, emulation, and 
manipulation capabilities. A number of exe- 
cutable test suites for ATM protocols based 
on standardized abstract test suites are avail- 
able. The development and execution of self- 
defined test suites is also supported. 


ABBREVIATIONS 
AAL: ATM Adaptation Layer 
ASN.1: Abstract Syntax Notation One 


ATM: Asynchronous Transfer Mode 


B-ISDN: Broadband-Integrated Services 
Digital Network (ISDN) 


B-ISUP: Broadband-Integrated Services 
Digital Network User Part 


ITU-T: International Telecommunications Union, 
Telecommunication Standardization Sector 


IUT: Implementation Under Test 

MTP: Message Transfer Part 

NNI: Network-Network Interface 

PCO: Point of Control and Observation 
PDU: Protocol Data Unit 


PICS: Protocol Implementation 
Conformance Statement 


PIXIT: Protocol Implementation eXtra 
Information for Testing 


SAAL: Signaling ATM Adaptation Layer 
SSCF: Service Specific Coordination Function 


SSCOP: Service Specific Connection 
Oriented Protocol 


TTCN: Tree and Tabular Combined Notation 
UNI: User Network Interface 
REFERENCES 


1. ISO/IEC 9646 Information Technology 
— Open Systems Interconnection 

— Conformance testing methodology and 
framework, 1991. 


ATM Tester K1297 User Manual, 1996. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


K1297 BASE UNIT 

K1297 Standard; with color LCD TFT display and 

an external CD-ROM drive, containing: 

HW: basic unit with 1,44 MB FD and 1 GB HD, 1x 
PC board and 1x E17 board and keyboard; autor- 
ange power supply unit 230V/110V. 

SW: MS-WINDOWS(C) V3.11 and basic measure- 
ment O/S. Accessory: carrying bag. 

Order: 7KK1297-18A01. 


STM-4 OPT. SINGLE/MULTI MODE 

ATM Interface: 622 Mbit/s «20 ppm, SDH, STM-4, 
OC-12c, optical., 1 Rx, 1 Tx. Two IF are needed for 
monitoring. (Requires: Hardware -ЗВАТІ-0С 

or -3BB11-0C). Order: 7KK1297-3AV11-0C. 


STM-1 G.703 

ATM Interface: 155.520 Mbit/s «20 ppm, SDH, 
STM-1 acc. ITU-T Rec. G.703 electrical. CMI cod- 
ing. Connector: DIN 47295, 1 Rx, 1 Tx. Two IF are 
needed for monitoring. (Requires: Hardware 
—3AA11-0C or —3BA11-0C or —3BB11-0C.) 

Order: 7KK1297-3AS11-0C. 


STM-1 OPT. SINGLE/MULTI MODE 

ATM Interface: 155.520 Mbit/s «20 ppm, SDH, 
STM-1, optical., 1 Rx, 1 Tx. Two IF are needed for 
monitoring. (Requires: Hardware -3AA11-0C 

or -3BA11-0C ог -3BB11-0C.) 

Order: 7KK1297-3AR11-0C. 


DS3 

ATM Interface: 44.736 Mbit/s +20ppm, DS3 acc. 
ITU-T Rec. G.703 electrical. B3ZS coding. 
Connector: BNC, 1 Rx, 1 Tx. Two IF are needed for 
monitoring. (Requires: Hardware -3AA11-0C 

or -3BA11-0C or -3BB11-0C.) 

Order: 7KK1297-3AD11-0C. 


ЕЗ 6.703 
ATM Interface: 34.368 Mbit/s +20ppm, PDH, E3 
acc. ITU-T Rec. G.703 electrical. HDB3 coding. 
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Connector: BNC, 1 Rx, 1 Tx. Two IF are needed for 
monitoring. (Requires: Hardware -3AA11-0C 

or -3BA11-0C or -3BB11-0C.) 

Order: 7KK1297-3AE11-0C. 


DS1 

ATM Interface: 1.544 Mbit/s +20 ppm, E1 acc. ITU- 
T Rec. G.703 electrical, 1 Rx, 1 Tx. Two IF are 
needed for monitoring. (Requires: Hardware 
-3AA11-0C or -ЗВАТІ-ОС or —3BB11-0C.) 

Order: 7KK1297-3AB11-0C. 


E1 6.703 

ATM Interface: 2 Mbit/s x20 ppm, PDH, E1 acc. 
ITU-T Rec. G.703 electrical, 1 Rx, 1 Tx. Two IF are 
needed for monitoring. (Requires: Hardware 
—3AA11-0C or —3BA11-0C or —3BB11-0C.) 

Order: 7KK1297-3AF11-0C. 


IBM 25 

ATM Interface: 25.6 Mbit/s +100ppm, acc. ATM 
Forum Technical Committee. HDB3 coding. 
Connector: RJ48C acc. IEC 603-7, 1 Rx, 1 Tx. Two 
IF are needed for monitoring. (Requires: Hardware 
-3AA11-0C or -3BA11-0C or —3BB11-0C.) 

Order: 7KK1297-3AU11-0C. 

TAXI 

ATM Interface: 100 Mbit/s x20 ppm, TAXI optical 
acc. to ATM Forum private UNI Specification, 1 Rx, 
1 Tx. Two IF are needed for monitoring. (Requires: 
Hardware -ЗАА11-0С or -ЗВА11-0С or 
—3BB11-0C.) 

Order: 7KK1297-3AT11-0C. 


SINGLE POWER AAL 

AAL Board: AAL3/4, 5 board with 32 MB High 
Speed RAMs. Supporting: one line interface. 
Order: 7KK1297-3BA11-0C. 

DOUBLE POWER AAL 

AAL Board: AAL3/4, 5 board with 2x32 MB High 
Speed RAMs. Supporting: two line interface. 
Order: 7KK1297-3BB11-0C. 
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UPGRADE SINGLE TO DOUBLE 
Upgrade from Single Power AAL to Double Power 
AAL Board. (Requires: Hardware —3BA11-0C.) 


Order: 7KK1297-3DA11-0C. 


AAL 3/4, 5 

AAL Board: AAL 5 board with 2 MB High 

Speed RAMs. Order: 7KK1297-3AA11-0C. 

UNI Q.2931 DSS2 CS2.1 AND UNI3.1 AND UNI 4.0 
(SIM., EMUL., MONI.) 

UNI Software for ATM Interfaces: Simulation and 
monitoring acc. to ITU-T Rec. Q.2931 SCS2.1, 
0.2110, 0.2130 and 0.2120 and ATM-Forum 
UNI3.1 and UNI 4.0. Emulation of SSCOP- 8 times 
simultaneously is included. SCS2.1-supplem. 
Services are supported. 

Order: 7KK1297-7MW11. 


NNI Q.2763 B-ISUP CS2.1 (SIM., EMUL., MONI.) 
NNI Software for ATM Interfaces: Simulation and 
monitoring acc. to ITU-T Rec. 0.2763 SCS2.1, 
Q.2110, Q.2140 and Q.2210. Emulation of 
SSCOP- 8 times simultaneously - is included. 
SCS2.1-supplem. Services are supported. 


Order: 7KK1297-7PW11. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AA See Tektronix on the World Wide Web: 
NY 


http://www.tek.com 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


UNI 0.2931 0552 С52.1, UNI3.1 AND UNI 4.0 AND 
NNI 0.2763 С52.1 B-ISUP (SIM., EMUL., MONI.) 
UNI Software for ATM Interfaces: Simulation and 
monitoring acc. to ITU-T Rec. Q.2931 SCS2.1, 
Q.2110, Q.2130 and Q.2120 and ATM-Forum 
UNI3.1 and UNI 4.0. Emulation of SSCOP 8 times 
simultaneously — is included. SCS2.1-supplem. 
Services are supported. 

NNI Software for ATM Interfaces: 


Simulation and monitoring acc. to ITU-T Rec. 
Q.2763 SCS2.1, 0.2110, 0.2140 and 0.2210. 
Emulation of SSCOP 8 times simultaneously — is 
included. SCS2.1-supplem. Services are supported. 


Order: 7KK1297-7NW11. 


PNNI ATMF V1.0 (SIM., EMUL., MONI.) 

NNI Software for ATM Interfaces: Simulation and 
monitoring acc. ATM-Forum PNNI V1.0. Emulation 
of SSCOP- 8 times simultaneously - is included. 
Order: 7KK1297-7XW11. 


UPGRADE UNI TO PNNI ATMF V1.0 

(SIM., EMUL., MONI.) 

PNNI V1.0 Upgrade for UNI Software for ATM 
Interfaces: Upgrade Simulation and monitoring 
acc. ATM-Forum UNI 3.1 to PNNI V1.0. Emulation 
of SSCOP- 8 times simultaneously is included. 
(Requires: Software -7MW11 or -7NW11 

or -7TW11 or -7VW11.) 

Order: 7KK1297-7XW40. 


ETS 0.2110 + 2130 UNI 

SSCOP ETS for UNI 3.1 Conformance 

Tests acc. ATM Forum doc. af-test-0067.000. 
(Requires: Software -8DA11 or -8DP11 апа 
7MW11 ог 7NW11.) 

Order: 7KK1297-8TA11. 


ETS ATM LAYER 

ATM Layer ETS for UNI 3.1 Conformance Tests 
ETS acc. ATM Forum doc.: af-test-0045.000 for IS 
and af-test-0060.000 for ES, all with some limita- 
tions. (Requires: Software -8DA11 or -8DP11 and 
7MW11 or 7NW11.) 

Order: 7KK1297-8TB11. 


ETS 0.2931 (USER+NETWORK) SCS1 PART A 
Q.2931SCS1 Conformance Tests ETS, acc. Draft 
UNI 3.1 Conformance Tests of the ATM Forum, for 
user and network side: 95-0584R1.mp, 95- 
0858.mp, 95-1131.mp, 95-1145.ps and 96- 
335.mp. (Requires: Software -8DA11 or —8DP11 
and 7MW11 ог 7NW11.) 


Order: 7KK1297-8TC11. 


ETS UNI 3.1 (USER-NETWORK) PART A 

UNI 3.1 ETS ATM Forum Conformance Tests, for 
user and network side acc.: 95-0584R1.mp, 95- 
0858.mp, 95-1131.mp, 95-1145.ps and 96- 
335.mp. (Requires: Software -8DA11 or —8DP11.) 
Order: 7KK1297-8TD11. 


ETS 0.2931 SCS1 + UNI 3.1 (USER-NETWORK) 
PART A 

Q.2931SCS1 and UNI 3.1 Conformance Tests ETS, 
acc. draft UNI 3.1 Conformance Tests of the ATM 
Forum, for user and network side: 95-0584R1.mp, 
95-0858.mp, 95-1131.mp, 95-1145.ps and 96- 
335.mp. (Requires: Software -8DA11 or -8DP11 
and 7MW11 or 7NW11.) 

Order: 7KK1297-8TE11. 


ETS 0.2961 

Q.2961 ETS, Additional Traffic Parameter, ITU 
Conformance Tests, own design. (Requires: 
Software -8DA11 or -8DP11 and 7MW11 

or 7NW11.) 

Order: 7KK1297-8TN11. 


ETS 0.2963 

Q.2963 ETS, Renegotiation, ITU Conformance 
Tests, own design. (Requires: Software -8DA11 
or -8DP11 and 7MW11 ог 7NW11.) 

Order: 7KK1297-8TG11. 


ETS 0.2971 

Q.2971 ETS, Point to Multipoint, ITU Conformance 
Tests, own design. (Requires: Software -8DA11 

or -8DP11 and 7MW11 or 7NW11.) 

Order: 7KK1297-8TF11. 


ETS 0.2110 + 0.2140 NNI 

SSCOP ETS for UNI 3.1 Conformance Tests acc. 
ATM Forum doc. Af-test-0067.000, adapted to ITU 
Вес. 0.2140. (Requires: Software -8DA11 

or -8DP11 and 7PW11 ог 7NW11.) 

Order: 7KK1297-8TH11. 


ETS 0.2763 SCS1 PART A 

Conformance Test ETS acc. ITU Rec. Q.784, 

Part 2, adapted to Q.2763 CS1, Part A. (Requires: 
Software -8DA11 or -8DP11 and 7PW11 

or 7NW11.) 

Order: 7KK1297-8TJ11. 


ETS MTP L3 

MTP L3 Conformance Test ETS acc. ITU Rec. 
Q.782, adapted to the B-ISUP stack. (Requires: 
Software -8DA11 or -8DP11 and 7PW11 or 
7NW11.) 


Order: 7KK1297-8TM11. 
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ETS Q.2110+0.2130+0.2140 

SSCOP ETS for UNI 3.1 Conformance Tests acc. 
ATM Forum doc. Af-test-0067.000 and SSCOP for 
UNI 3.1 Conformance Tests acc. ATM Forum doc. 
af-test-0067.000, adapted to ITU Rec. 0.2140. 
(Requires: Software -8DA11 or -8DP11 and 
7NW11.) 

Order: 7KK1297-8TK11. 


ETS AAL5 

AAL5 Conformance Tests ETS acc. ATM Forum 
doc.: af-test-0052.000, 95-0587.mp and 95- 
0587R2.mp, all with some limitations. (Requires: 
Software -8DA11 or -8DP11 and 7NW11.) 
Order: 7KK1297-8TL11. 


TTCN EDITOR 

TTCN GR Editor for editing ATS. Conform to 
TTCN ISO/IEC 9646-3 1992 and 

ASN.1 ISO/IEC 8824 1990. 

Order: 7KK1298-8BA11. 


TTCN RTE 

TTCN RTE (Run Time Environment), for execution 
of ATM TTCN Test Suites created with the 
TTCN.MP ATM compiler on a different K1297 ATM 
than the one the package is ordered for. 

Order: 7KK1297-8DP11. 


TTCN COMPILER 

TTCN.MP Compiler for ATM; including ASN.1 
support, acc. to ISO 1S9646-3/ITU X.292 Tree & 
Tabular Combined Notation. 


Order: 7KK1297-8DA11. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Software for Protocol Tester 
K1297 ISDN (using E1/T1, SO or UKO interfaces) * K1297 Packet Services for ISDN 


m 
) € Features 


SOFTWARE PACKAGES 


* Monitoring 

• Simulation/Emulation 

* Conformance Testing 

SUPPORTED ISDN PROTOCOLS 

* DSS1, E-DSS1, QSIG (LAPD, ETSI/ITU 
Bluebook and Whitebook, Suppl. Services) 

• X.25 in D-Channel 

* B-ISDN (refer to ATM) 

MONITORING 


* Monitoring of up to 8 E1/T1 links or up to 
6 SO/UKO interfaces 

* Different depth of decoding for each layer 

* Variable trigger and filter mechanism 

* Multicolor display 


SIMULATION/EMULATION 


* Simulation on up to 16 E1/T1 links or up to 
12 So/Uxo interfaces at the same time 

• Simulation of NET (NT) and/or 
USER (TE) side 

* Flexible state oriented programming 
interface 

* Emulation of LAPD Layer 2 protocol 

* Simulation of different ISDN L3 and L2 
connections on the same interface 

* Up to eight simultaneous and independent 
state machines (Task Manager) 

* Communication mechanisms between 
different Task Managers 

* TTCN compiler and editor with ASN.1 
ability available 


TBR3 ISDN BAI Conformance Tests - 1 


: “C LizRüCTIUATED ВАІ:58:ВВ D-C 
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NATIONAL VARIANTS 

* European 
1TR6 (FTZ 1TR3 1'90), CORNET-T, -N, -T- 
RADIO V1.3D, V2.6B 2'91, DKZE (FTZ 
12TR7 4'88), ECMA QSIG, ISO QSIG, POL- 
ISH VARIANT, VN2 ‘89, VN3 ‘89, VN4 “91 


* North American 
МП (SR-NWT-001953 12’91), №2 
( -002343 6'91, -002661), ANSI 
(T1.607 3'90), AT&T (PRI: 5ESS 235-900- 
341 2'93, —332 12'91), AT&T (BRI: 235- 
900-341 2'93) 


* Other 
ISRAEL (V1) ETS 300 102-1 UND BEZEQ 
5/94, NTT INS-NET 3'93, 2-1 UND BEZEQ 
5'94, МТТ INS-NET 3'93 


en 
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G.711 -law 
ling party number 


6 MONITOR 7 8 TM KEYS 


CONFORMANCE TESTING 

Implementation of the following test suites: 
NET3, CTS-2, ZV9, L2 Basic Call (ETS 300 402- 
Т), L3 Basic Call (ETS 300 402-5/7), МЕТ, 
CTS-2bis, RTP, ISDN Supplementary, CTR3 
(TBR3), CTS-4, QSIG, CTR4 (TBR4), ZV25. 


K1297 PACKET SERVICES FOR ISDN 

• X.25 

• X.75 

» PHI (Packet Handler Interface) according to 
DRAFT ETS T/NA2 (89) 10, 3'90 

SOFTWARE PACKAGES 

* Monitoring 

* Simulation/Emulation 


* Conformance Testing (X.25 according to 
ISO 8882) 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


K1297 ISDN 

Monitor — Order 7KK1297-6FW11. 

Simulation — Order 7KK1297-7FW11. 

ISDN Variants Europe — Order 7KK1297-8AK11. 
ISDN Variants USA & Can. — Order 7KK1297-8AL11. 
ISDN Variants World — Order 7KK1297-8AM11. 
NET3 ISDN BAI Conformance Tests — 

Order 7KK1297-8UA11. 

NET5 ISDN PRI Conformance Tests - 

Order 7KK1297-8UB11. 


TBR3 ISDN BAI Conformance Tests — 
Order 7KK1297-8UC11. 


TBR4 ISDN PRI Conformance Tests — 
Order 7KK1297-8UD11. 


CTS 2 ISDN Conformance Tests - 
Order 7KK1297-8UE11. 
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CTS 2 bis ISDN Conformance Tests - 
Order 7KK1297-8UF11. 


ZV25 ISDN SS Conformance Tests — 
Order 7KK1297-8UG11. 


ZV9 ISDN-X25 Conformance Tests - 
Order 7KK1297-8UH11. 


CTS4 ISDN Conformance Tests – 
Order 7KK1297-8UJ11. 

RTP-BRI Conformance Tests - 
Order 7KK1297-8UM11. 


RTP-PRI Conformance Tests — 
Order 7KK1297-8UN11. 


QSIG ВС ETS — Order 7KK1297-8UP11. 
QSIG GFP ETS — Order 7KK1297-8UQ11. 
EDSS1 L3 BC NWK ETS - Order 7KK1297-8UT11. 


ISDN Suppl. Services User Side ETS — 
Order 7KK1297-8UV11. 


Analyzers 


EDSS1 L3 BC User Side ETS — 

Order 7KK1297-8UW11. 

K1297 PACKET SERVICES FOR ISDN 

X.25 Monitor — Order 7KK1297-6WG11. 

X.25 Simulation - Order 7KK1297-7WG11. 

X.75 Monitor — Order 7KK1297-6WJ11. 

X.75 Monitor - Order 7KK1297-7WJ11. 

ISDN PHI Monitor - Order 7KK1297-6WH11. 

ISDN PHI Simulation — Order 7KK1297-7WH11. 
X.25 Conformance Tests — Order 7KK1297-6WG11. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Software for Protocol Tester 


K1297 Mobile Radio Network (using E1/T1 interface) * K1297 Data Services for GSM 


W 
129 Features 


K1297 MOBILE RADIO NETWORK (USING 
E1/T1 INTERFACE) 
Software Packages 


* Monitoring 

* Simulation/Emulation 

* Conformance Testing 

K1297 DATA SERVICES FOR GSM 
Software Packages 

* Monitoring 

» Simulation/Emulation 

* Data Generator 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
МИМИ hittp://www.tek.com 
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ENU 2 HELP 3 
Using E1/T1 interface. 


SYSTEMS SUPPORTED: 
* GSM/DCS 1800/PCS 1900 Phase 2 and 
MAP УЗ on A-Interface and A,j,-Interface 


* CDMA 


* GSM: 
BSSAP, DTAP, TCAP/MAP, SS PROTOCOL, 
SMCP, SMRP, SMTP; Apis ( 64 KBit and 16 
KBit ); CAMEL AP 


* CDMA: 
APLUS, IS41B, IS41C, SMS TR, SMS TS 


* Data Services: 
See own catalog page 


MONITORING: 

* Monitoring of up to 8 E1/T1 links 

• Selectable from short to complete depth of 
decoding for each layer 


* Trigger and filter mechanism 
* Selectable color per data direction 


SIMULATION/EMULATION: 
* Simulation on up to 16 E1/T1 links at the 
same time 


* Flexible state oriented programming interface 
* Emulation of MTP Layer 2 protocol 


* Simulation of different SS#7 L3 connec- 
tions on the same interface 


ХХ:МО SIGNAL 
CAPTURE wrap 0052K free 
TCAP SCCP L3M L2SF ТУРЕ Dir Blockno 
STUP DIAP 3-A 
: Call establishment message 
: Setup 
: ОТАР 


: Signalling 


: РАССН or sDCCH 

: 12 

: Call/Connection control, 
: TI value 

= message sent from orig TI 


CR SS 


:d 
: Bearer Capability 
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* Up to eight simultaneous and independent 
state machines (Test Manager) 

* Communication mechanisms between dif- 
ferent Test Manager 

* TTCN compiler and editor supporting 
ASN.1 and Concurrent TTCN available 


* Message Building System 


CONFORMANCE TESTING 

* Running of entire test suites or selection of 
particular test groups and cases 

* Report and logging options for every pur- 
pose 

* International, European and national test 
standards 

* Easy formulation of complete test suites 


K1297 DATA SERVICES FOR GSM 

e V.110 (incl. V.110’, ВІР, L2R, COP, BOP) 
according to GSM 08.20 V3.1.1, 04.22 
V3.6.0, 07.01 V3.10.0, 07.02 V3.6.0, 
07.03V3.2.0 for phase 1 and 2 

* V.110 Data Generator: Test tool for synchro- 
nous and asynchronous data connections 

* GSM TRAU (Transcorder Rate Adapter 
Unit) according to GSM 08.60 V3.2.0 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


K1297 MOBILE RADIO NETWORK 
Monitor GSM Phase 2 - Order 7KK1297-6EW11. 


Simulation GSM Phase 2 - Order 7KK1297-7EW11. 
Monitor TCAP/MAP Version 3 — 

Order 7KK1297-6GW11. 

Simulation TCAP/MAP Version 3 — 

Order 7KK1297-7GW11. 


Monitor Camel AP - Order 7KK1297-6HW11. 
Simulation Camel AP — Order 7KK1297-7HW11. 
Monitor CDMA - Order 7KK1297-6QW11. 
Simulation CDMA — Order 7KK1297-7QW11. 
Monitor Abis — Order 7KK1297-6DW11. 
Simulation Abis — Order 7KK1297-7DW11. 
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K1297 DATA SERVICES FOR GSM 
V.110 Monitor – Order 7KK1297-6WA11. 


V.110 Simulation — Order 7KK1297-7WA11. 
V.110 Data Generator — Order 7KK1297-7WB11. 
GSM TRAU Monitor — Order 7KK1297-6WC11. 
GSM TRAU Monitor - Order 7KK1297-7WC11. 
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Software for Protocol Tester 
K1297 SS#7 (using E1/T1 interface) 


ГА 
laf Features 


SOFTWARE PACKAGES 

* Monitoring 

• Simulation/Emulation 

* Conformance Testing 
MONITORING: 

* Monitoring of up to 8 E1/T1 links 


* Selectable from short to complete depth of 
decoding for each layer 


e Trigger and filter mechanism 
* Selectable color per data direction 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
МИМ hitp://www.tek.com 


= Tektronix measurement product 
є ISO 9001 are manufactured in iSO TS 


Biomass registered facilities. 


=| MTP & SCCP Simulation - 2 


мов 1A: 1B:NO SIGNALIC: 
FROM POOL 


SIM 
DISPLAY RECORD OFF 


TCAP L4M 


Message Type 
Service Indicator 
Sub-Service: Priority 
Sub-Service: Network Ind 
Destination Point Code 
Originating Point Code 
Signalling Link Selection 
8888080801 SCCP Message Туре 
xwe Source Local Reference 
—--8888 Protocol Class 
88й88---- Message Handling 
89888008180 Pointer to parameter 
64608688 Pointer to optional part 
Called address parameter 
Parameter Length 
Point Code Indicator 
SIMULRTION 


000000801 
а 


HALT 


E У 
NU 2 


HELP 3 4 


$$#7 DIALECTS SUPPORTED: 
* |TU Blue Book 


e ITU White Book 
* MOU 
* ETSI 


* European Variants: 
like ISUP: CS, POL, Denmark, Austria, 
Portugal, Hungarian, EWSD, HOL; BT: NUP, 
5167; TUP: Spain, Italy, Denmark, PLUS, 
VN4, VN5; 1TR7; SCCP TF 163 TR 73, 
INAP: Austria, Finland, Spain, Siemens 


* USA Variants: 
like ISUP NWT, ISUP TSY, ANSI ISUP T113, 
TCAP AIN, TCAP B800, TCAP BELL; 


* OTHER Variants: 
like MTP China, MTP Hong Kong, ISUP 
Columbia, ISUP Australia, ISUP Hong Kong, 
ISUP ISR, ISUP GUS, ISUP MEX, ISUP 
THL, +ISUP PAK, SCCP Australia, ТОР 
Australia, TUP China, TCAP SSP ITATEL, 
TCAP TEST USR, ISUP Australia 
Interconnect 


5 FREEZE 


1D:NO SIGNAL 
CRPTURE wrap 0864K free 


SCCP L3M L2SF TYPE Dir Blockno 
CR SCCP 


: Connection Request 
P 


z Spare/priority Й (U.S.A. only> 
: National message 

> 1668 

: 2606 

: 8 

11 

: @ 

z Class Й 


: No special options 
: Called address parameter 


du 
: PC absent 
«78M» Version 1.1 1 


& MONITOR 7 # TM KEYS 


SIMULATION/EMULATION: 
* Simulation on up to 16 E1/T1 links at the 
same time 


* Flexible state oriented programming 
interface 


• Emulation of MTP Layer 2 protocol 


• Simulation of different SS#7 L3 connec- 
tions on the same interface 


* Up to eight simultaneous and independent 
state machines (Test Manager) 


* Communication mechanisms between 
different Test Manager 


* TTCN compiler and editor supporting 
ASN.1 and Concurrent TTCN available 


* Message Building System 


CONFORMANCE TESTING: 
* Running of entire test suites or selection of 
particular test groups and cases 


* Report and logging options for 
every purpose 


* International, european and national 
test standards 


* Easy formulation of complete test suites 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


FUNCTION 
Monitor SS#7 ( MTP/SCCP) - 
Order 7KK1297-6AW11. 


Simulation $$#7 ( MTP/SCCP) - 
Order 7KK1297-7AW11. 


Monitor SS#7 ( TUP/ISUP) – Order 7KK1297-6BW11. 


Simulation SS#7 ( TUP/ISUP) – 
Order 7KK1297-7BW11. 


Monitor SS#7 ( TCAP/INAP) — 
Order 7KK1297-6CW11. 
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Simulation SS#7 ( TCAP/INAP) - 
Order 7KK1297-7CW11. 


$$#7 Variants Europe — Order 7KK1297-8AA11. 
$$#7 Variants USA & Can. - Order 7KK1297-8AB11. 
$$#7 Variants World — Order 7KK1297-8AC11. 
SS#7 ISUP Q.784/5 Conf. Tests — 

Order 7KK1297-8PA11. 

SS#7 MTP Conformance Tests - 

Order 7KK1297-8PC11. 
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$$#7 ТИР Conformance Tests - 
Order 7KK1297-8PD11. 


SS#7 ISUP BAPT Conf. Tests — 
Order 7KK1297-8PE11. 


$$#7 SCCP Test Package - Order 7KK1297-8PF11. 
SS#7 ETSI Core INAP Conf. Tests — 

Order 7KK1297-8PG11. 

$S#7 End-to-End 0.788 Conf. Tests - 

Order 7KK1297-8PH11. 


Software for Protocol Tester 


K1297 Test — Tools 


Su 
Pad Features 


SOFTWARE PACKAGES 
* TTCN 


* TTCN-RTE 
* SIETEM 
* TTCN Editor 


Test Realization 


| | PIXIT 
TTCN 


Abstract Test 
Suite | 
| 


| Test Suite 
| Structure 
and Purposes 


TTCN: 
* Abstract test description language 


* ISO/IEC 9646/1-7 conform 
* Full ASN.1 support 

* Including concurrent TTCN 
TTCN-RTE: 


* |s needed to run TTCN test cases on other 
K1297 


* Is already included in conformance test 
packages 

SIETEM: 

* Subset of TTCN 

* Provided for K1197 downwards 
compatibility 

TTCN EDITOR: 

* Graphical Editor for TTCN 

* Import of different file formats 

* Handling of *.MP and *.GR file formats 

* Print of graphical representation 


Means of Testing 


Automatic Tests 


Protocol Implementation 
Conformance Statement 


Protocol Implementation 
extra information 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


NARROWBAND APPLICATIONS 
SIETEM for ISDN, SS#7, V5.1 — 
Order 7KK1297-8DB11. 


Run Time Environment — Order 7KK1297-8DJ11. 
TTCN IS ASN.1 Compiler - Order 7KK1297-8DR11. 
TTCN IS Compiler — Order 7KK1297-8DU11. 


ТТСМ IS ASN.1 + Concurrent Compiler — 
Order 7KK1297-8DT11. 


BROADBAND APPLICATIONS 

TTCN IS ASN.1 + Concurrent Compiler — 

Order 7KK1297-8DA11. 

Run Time Environment — Order 7KK1297-8DP1. 
TTCN IS ASN.1 + Concurrent Compiler — Order 
7KK1297-8DA11. 

TTCN Expert Editor — Order 7KK1298-8BA11. 
For our implementation of the ETSI TTCN test 
suites please refer to the appropriate protocol 
catalog page. 


Protocol 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 


zm Tektronix m rement products 
PEENE 


Daemen registered facilities. 
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Software for Protocol Tester 
K1297 V5.1/V5.2 (using PRIME - board with E1 interfaces) 


W 
laf Features 


SOFTWARE PACKAGES FOR EACH, V5.1 (ETS 


300 324 — X) AND V5.2 (ETS 300 347 - X): 
* Monitoring 

» Simulation/Emulation 

* Conformance Testing 


MONITORING: 

* Monitoring of up to 8 links (up to 4 links in 
one window) 

* Different depth of decoding for each 
layer available 

» Selectable trigger and filter mechanism 


* Multicolor display 


SIMULATION/EMULATION: 

* Simulation on up 32 communication 
channels on up to 16 links at the same time 

* Simulation of all V5.1 (CONTROL, PSTN, 
ISDN DSS1) and V5.2 (V51 plus LINK 
CONTROL incl. SA7, PROTECTION, BCC) 
Layer 3 protocols 

* Flexible state oriented programming 
interface 

* Emulation of V5 (VSLAPD, EF-Address) and 
ISDN (LAPD) Layer 2 protocols 

* Simulation of different ISDN L3 and L2 
connections on the same communication 
channel 

* Up to eight simultaneous and independent 
state machines (Test Manager) 

* Communication mechanisms between 
different Test Manager 

* TTCN compiler and editor with ASN.1 
ability available 


CONFORMANCE TESTING 

Implementation of ETSI test suites testing 

* Local Exchange 

* Access Network 

* Datalink of Local Exchange and Access 
Network 

* Always up to date implementation of ETSI 
test suite available. 
(currently the public enquiry version of 
ETSI's V5.x test suites) 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Monitor - 

For V5.1. Order 7KK1297-6JW11. 
For V5.2. Order 7KK1297-6KW11. 
Simulation — 

For V5.1. Order 7KK1297-7JW11. 
For V5.2. Order 7KK1297-7KW11. 
L3 LE Conformance Test - 

For V5.1. Order 7KK1297-8JB11. 
For V5.2. Order 7KK1297-8JE11. 
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L3 AN Conformance Test — 

For V5.1. Order 7KK1297-8JC11. 
For V5.2. Order 7KK1297-8JF11. 
L2 LE & AN Conformance Test — 
For V5.1. Order 7KK1297-8JD11. 
For V5.2. Order 7KK1297-8JG11. 
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—————— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
МИМ hittp://www.tek.com 
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exem registered facilities. 


ISDN S, Analyzer 


K1403 


ГА | 
laf Features 


* Certified Conformance Tester for Layer of 


ISDN-S,; Interface 


* Measurements on TE and NT in Accordance 


with ITU-T 


* Testing the Functional and Procedural 
Characteristics 


* Transmission Parameters and Power 
Feeding Measurements 


* Trace Analysis of the TTCN Tests 
* Integrated Generators and Analyzers 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


my See Tektronix on the World Wide Web: 
NOVAM. hitp://www.tek.com 


СЄ 


Tektronix measurement products 
gq 509001 


are manufactured in ISO 
Ф соетовеолонома катом registered facilities. 


Product(s) complies with IEEE Standard 
488.2-1987. 


GPIB 


IEEE-488 


K1403 


The ISDN S; analyzer K1403 provides a test 
set for measurements on the Sọ bus and is at 
the same time compact enough to be equally 
suitable for use in development and test 
departments as well as by maintenance per- 
sonnel. 


The K1403 provides all the test facilities 
defined in the guidelines ITU-T 1.430, ETS 
300 012, CTS-2, NET3 and TBR3. Its modu- 
lar design makes expandable and thus adapt- 
able to special measuring tasks. 


The ISDN Sp analyzer K1403 combines in 
one compact instrument all the modules, sig- 
nals, auxiliary signals and analyzers required 
for performing the measuring tasks. 


K1403 is used to perform functional and pro- 
cedural tests on TEs and NTs in order to veri- 
fy that equipment conforms to ITU-T 1.430. 
Similarly the K1403 permits the measure- 
ment of receiver sensitivity by bit error test- 
ing on TEs and NTs. 


МЕЙЗОЯЕНЕНТ 
СТЕУ 


ВІН. ORG. OF 
FRAME 


‘Tektronix ISDN S; Analyzer K1403 


TIFF-Hurdcopy Tool VI 0 (c) Tektronix Barn 


Presentation of result for binary organiza- 
tion of frame measurement 


Protocol 


Measurement mode Item under test 
- TE NT 
Measuring the transmission parameters 

Receiver sensitivity ХХ. 
Receiver input delay | - x 


Basic interconnection tests X 


Interframe me fill HEN 
D ho channel response 


Activation/deactivation — NM NN Ч 
Timer tests Sue ПЕ Ин 
Frame alignment procedure "m ЕЯ 
Multiframing procedure — ^ à^ E tl 
e channel code on the | x - 
Measuring the power conditions 

Power consumption | "NT. 
Output power —  — s. c X n 
Current/transient measurement — T 56: a 
Current/time measurement — A subs кал l 
Power- up tests "TER 
Power- -on/switchover tests. "ET SEDES 
Power interruption X Кы 
Overload tests in restricted mode - x 
Requirements on NTs of уреа = X... 
Load variation tests ч СЛ X ui 
Options 

Transmission measurements х х — 
So bus simulator x 

Jitter measurement/generation — x —— x | 
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ISDN S, Analyzer 


K1403 


[e | ИШ 
She ШИШИ ШШ ШШ! 

22.6 
Tektronix ISDN Sj Analyzer K1403 


TET буору Tost УЗО (c) Той был берн 


Presentation of result for pulse shape 
measurement 


Transmission Measurements 
(option) 


APPLICATION 
This option is used to expand the transmis- 
sion measurement capability of the K1403. 
The electrical tests described in ITU-T 1.430 
and ETS 300 012 can thus be performed in 
their entirety. 


DESIGN AND MODE OF OPERATION 
This option comprises three plug-in mod- 
ules, Analog 1, Analog 2 and Jitter. 


Module “Analog 1” is used to perform the 
impedance and balance measurement 
modes. It incorporates a synthesizer with 
high spurious signal suppression for gener- 
ating the required sinusoidal signals in the 
range 2 kHz to 1 MHz under crystal control. 
The receiver operates selectively. The band- 
width is < 25 Hz and realized with a mechani- 
cal filter. The control panel allows the test 
modules to be coupled to the item under 
test. The control panel incorporates not only 
a relay switching panel but also all the refer- 
ence test items and instrument transformers. 


Further analog measurements can be per- 
formed using the second module “Analog 2” 
which incorporates the functions of a digital 
storage oscilloscope, a high-frequency 
counter as well as various test pattern 
generators and detectors. 


The plug-in jitter module accommodates two 
functional blocks. One of these blocks con- 
tains a phase jitter meter which evaluates the 
jitter in peak or rms terms and displays the 
frequency components in spectral form. The 
other block generates jitter with an adjustable 
amplitude and frequency. 
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Cable char: 

C = 120nF km 

а = 648 [total attenuation) 

Е = 700m ... 1000m {depends on the attenuation) 


Configuration 1: point-to-point 


Cable char acteristics» 

Са 120nF Am ‚ Cb * 30nF km. 

tr = 2us (round trip delay unloaded) 
L «100m . 250m (depends on tr} 


Configuration 3e/b: short passive bus 


| Configuration 4: ideal test configuration 


| Fixed bus configurations as per ITU-T 1.430 
a) Configuration 1: Point-to-point, high-capacitance cable 
System loss - 6 dB, L 750m 


| 5 Configuration 2: Short passive bus, high-capacitance cable 


Propagation delay = 2 ms, L 150 m, IUT with 7 TEs at end of line 
c) Configuration 3a: Short passive bus, high-capacitance cable 
Propagation goy» 2 ms, L 150 m, IUT at NT, 7 TEs at end of line 
d) Configuration 3b: Short passive bus, low-capacitance cable 
| Propagation delay = 2 ms, L 150 m, IUT at NT, 7 TEs at end of line 
e) Configuration 4: Ideal 
The line and TEs are switched off 


Possible S, bus configurations 


Measuring the transmission parameters 


Impedance — ^ su X esses X. 
Impedance for active transmitter x | X. 
Unbalane ^ — ^ sss X sse X .. 
Transmit signal pulse balance : ны 
Transmit signal pulse shape : Ж песо X 5, 
Peak current X нышы: X .. 
Frame delay — —  — 3 зр e 
Clockaccuraty она m 
Jitter X X 


S, Bus Simulator for 
K1403 (option) 


APPLICATION 

To measure the layer 1 characteristics of the 
terminal equipment (TE) or network termina- 
tions (NT) the international recommendation 
ITU-T 1.430 calls for the use of an artificial 
line. This line simulates the ^worst case" 
behavior of a line taking into account simulat- 
ed TE loads, terminating resistors associated 
with the installation and noise on the line. 


Using the Sg bus simulator as an option in 
the ISDN $, analyzer K1403 it is possible to 
check the functionality of the terminal equip- 
ment and network terminations taking into 
account the transmission medium without 
having to connect an additional unit. 


Analyzers 


DESIGN AND MODE OF OPERATION 

The $ bus simulator option comprises a 
number of cascaded modules, each simulat- 
ing 50 m of cable. All the modules are of 
identical design and comprise a balanced 
network of closely toleranced passive com- 
ponents. This arrangement simulates pre- 
cisely the attenuation, delay and characteris- 
tic impedance of a cable over the frequency 
range from DC to 1 MHz. In addition to the 
line modules, the simulator incorporates a 
noise generator providing sinusoidal noise in 
accordance with ITU-T 1.430. External noise 
signals can be injected via a BNC jack. 


The Sp bus simulator is operated directly via 
the menu of the K1403. The touch screen is 
used to select the various bus configura- 
tions, noise injection circuits, terminating 
resistors and TE dummy loads before the 
actual measurement is performed. 


PC Remote Control Software 
K1403 (option) 


APPLICATION 

The PC remote control software permits 
convenient setting and control of the K1403 
via the IEC interface. Measurement and 
sequence settings can be stored for auto- 
mating the tests. 


This inexpensive “plug and go” WINDOWS 
program allows measurement results to be 
exported to other WINDOWS applications for 
further processing. 


FUNCTIONALITY 

This package allows the user to set all relevant 
parameters for the TE measurement modes 
available on the K1403. Generated measure- 
ment settings can be saved, copied and delet- 
ed after being named. The selection group 
“measurement settings” is subdivided into: 


Measurement settings as per CTS-2 A CTS-2 
software library with the defined initial instru- 
ment settings is included in the package. 


ISDN S, Analyzer 


K1403 


User-specific Measurement settings There 
are no restrictions on presetting user-specific 
measurements within the scope allowed by 
the K1403. 


The measurement modes at the TE are sub- 
divided into the following measuring groups: 
* Electrical characteristics 


* Power conditions 

* Functional tests 

* Jitter measurements 
* Bus simulation 


The software package allows the user to edit 
test sequences. The objects of the test 
sequences are the measurement settings. 
Generated test sequences can be saved, 
copied and deleted after being named. 


Depending on whether the "Tests as per 
CTS-2" or "General user-specific tests" func- 
tion is selected, all measurement definitions 
are available for selection from one group or 
the other. 


In addition to the name, it is possible to 
select the date and references to standards in 
order to facilitate searching for specific 
entries. A filter function allows the number of 
measurement definitions to be narrowed 
down, e.g. by entering partial qualifications 
to the search. The test sequence is assem- 
bled in a separate list in the form of mea- 
surement definitions. 


Version 5.01 


|тексгопіх Berlin GmbH — Ki4@3 Trace Analysis 


PRRAMETERS 
Com port : 2 

Baud : 9680 

Bits : 


КТТ ОН Pre РІ 
IKT$TSDNI MISC SendIX 
SDNI МІБС SendIX 


Stopbits = 


Parity = 
Filename з TIMER.DAT 
RECEIVING 

Press Q to stop receiving 


Table : PRE РІ 
Lp'FOWER УЕ PS_OFF 
" кн 


Sub-Table : № | 1-1.1.1.1 
T1. F4. TIP4inFo2 


ption ef the versioncode 
selected for analysis t 


Hain menu. Print menu. 
Help on trace analysis. ESC Previous menu. 


2» 397.136 KH free << 


Trace Analyzer Software for 
K1403 (option) 


APPLICATION 

After a functional test has been performed, 
the result is displayed on the K1403 as P for 
“passed”, F for “failed” or | for “inconclu- 
sive”. The “Trace Analyzer Software” pre- 
sents the cause of the result in TTCN syntax. 
FUNCTIONALITY 

The commands from the K1403 and the 
response of the item under test are recorded 
in the K1403 during the functional tests. 
After the measurement, the data is transmit- 
ted via the V.24 interface to the PC with the 
aid of the trace analyzer software. 


The main menu contains three windows. The 
data collected by the K1403 are presented on 
the left-hand side in hex format giving pre- 
amble tests. The name of the preamble test 
is followed by an entry for the relevant result 


2» 386.958 XN free << 


TTCN data analysis 


(P/F). Displayed on the right is the parameter 
menu for the V.24 data transmission. Further 
menu options are set in the lower window, 
e.g. writing the receive data to a file. 


The received hexadecimal data from the 
K1403 is compiled into a tree diagram. 


The analysis menu also contains three win- 
dows. The left-hand window displays the 
data in TTCN syntax. The actual path being 
used is made visible by being displayed in a 
different color and identified by a vertical bar 
at the edge of the screen, easing investiga- 
tion in the event of a fault. The right-hand 
side shows the preamble tests. The lower 
window contains further menu settings such 
as help or print menus. 

Either the TTCN table currently under investi- 
gation or a result indication showing the 
cause of the P/F/I verdict can be printed out. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


K1403 ISDN $, ANALYZER 

Basic Unit: Funct. and Power Feed. Tests On TE 
and NT, Half Channel Meas. TBR3 Tests. 

Manual German, 230V — Order 7KK1403-0AA02-1B. 
Manual German, 110V — Order 7KK1403-0AA02-2B. 
Manual English, 230V - Order 7KK1403-0BA02-1B. 
Manual English, 110V — Order 7KK1403-0BA02-2B. 
HC/LC So-Bus Simulator — ITU Configurations with 
Noise Generator and TE Loads. Order 7KK1403- 
2AA40. 

Jitter Tests — Jitter Generator, Jitter Measurement 
with selectable filters in acc. with ITU. Order 
7KK1403-2AB00. 

Functional Tests — Receiver Sensitivity Tests with 
BERT, TTCN App. B2 Tests, TBR3 Tests. Order 
7KK1403-2AC10. 

Analog Tests - Impedance, unbalance, pulse 
shape, frame delay, clock, peak current. Order 
7KK1403-2AE00. 

K1403 SW Switch: V5.0/V4.0 — Switch Between 
ТВАЗ and prTBR3. Order 7KK1403-6AE00. 


K1403 SW Switch: V5.0/V3.0 – Switch Between 
TBR3 and CTS2. Order 7KK1403-6AFO00. 

PC Trace Analyzer SW V5.0 — Analysis of 
functional test results with TTCN-syntax. Order 
7KK1403-6AB11. 

PC Remote Control SW V5.0 — Control of the 
K1403 via GPIB-Interface, editable test sequences 
for K1403. 

Manual German – Order 7KK1403-6BA10. 
Manual English — Order 7KK1403-6BA11. 
Calibration 0f Analog Tests — 

Order 7KK1403-8AB01. 


Toolkit - Sọ Conn. Box, Peak Current Reference, 
Jitterbox with full-edges. Order 7KK1403-8AD. 
DC-Current Unbalance Box — Current unb. tests in 
acc. with ETS 300012 8D.5.1.4.7 and В0.5.1.4.8. 
Order 7KK1403-8AE.ISDN-Testkit — Verification of 
K1403 on analog- and power feeding tests. Order 
7KK1403-8AF. 

И - Active Box - Simulation of layer 1 character- 
istics of TE. Order 7KK1403-8AG. 
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Service Contract - Annual maintenance/repair. 
Order 7KK1403-8AA04. 


Service Contract — Annual maintenance, repair, 
calibration. Order 7KK1403-8AA05. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


©: 


GPI 


IEEE-488 


Product(s) complies with IEEE Standard 
488.2-1987. 
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ISDN U Analyzer 


K1404 


LÀ | 
X Features 


e Measurements on ISDN Components Such 


as NT, LT, ВВ, and TE with Ово and Uygsr 
Interface in Accordance with ANSI T1.601 
and ETSI ETR 080 

* Measurements on ISDN Components with 
UPO and UPN Interfaces 

* Transmission Parameter Measurements, 
Functional Testing and Power Conditions 


* Menu-assisted Operation with Touch 
Screen 


Applications 


* The K1404 ISDN-U Analyzer Provides a 


Test Set for Measuring at the ISDN-U 
Interfaces, its Compact Design Making it 
Equally Suitable for Deployment in 
Development, Test and Maintenance 
Departments 


* The K1404 Can Perform Measurements on 
ISDN Components with Овча, Чдвзт and Up 
Interfaces in Accordance with the ANSI 
T1.601 and ETSI ETR 080 Standards. Its 
Modular Design Makes it Expandable, 
Allowing it to be Adapted to Perform 
Special Measuring Tasks 


* The K1404 ISDN-U Analyzer is a Compact 
Instrument Combining in a Single Unit all 
the Modules, Signals, Auxiliary Signals and 
Analyzers Required for Performing the 
Measuring Tasks 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix on the World Wide Web: 
МУМ hittp://www.tek.com 
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= Tektronix meas ent product. 
ISO 9001 dns maciufacnaed in 150, ЕР 


Bcerosewwu натона registered facilities. 


B Product(s) complies with IEEE Standard 
488.2-1987. 


IEEE-488 


406*-*Protocol 


Design and Mode of Operation 
The K1404 is housed in a 19-inch deep case. 
The measuring functions such as frequency- 
dependent measurements, functional tests, 
power conditions and jitter measurements are 
divided among several measuring modules. 
For the frequency-dependent measurements 
such as return loss and balance, there are two 
bridges provided on the measuring panel 
module. A selective test set inside the instru- 
ment with selective bandwidths of 25 Hz and 
1 kHz produces the source signal for the 
bridges and evaluates the test result. The 
selective bandwidth of 25 Hz can be used to 
perform measurements in the gaps of an 
active item under test (e.g. IUT sending indi- 
vidual pulses). Spectrum analysis, total power, 
interfering voltage and common mode levels 
can also be determined using the switching 
panel and selective test set in combination. 


Analyzers 


Spectrum analysis of the 2B1Q signal 


Modules for functional testing at the ово. 
Оавзт and Up interfaces can activate and deac- 
tivate the item under test. K1404 can be oper- 
ated with two different interfaces, the required 
interface being set in the main menu. 


A built-in pseudo-random generator and bit 
error evaluation circuit can be used to deter- 
mine the bit errors for varying line lengths 
and interference sources. An external cable 
simulator is interposed for this purpose in 
two jack pairs between the IUT and K1404. 


ISDN U Analyzer 


K1404 


NT: Funct. Charac. 


EOC-Com: R.to Norm. 
Bit 111 
„фо Norm. Rd 
sto Norm. 
sto Norm. 


BE-U: 
TIME: 


0.00000 
0.00800 5 


NEBE-counter: 00000 шы Bits: 
FEBE-counter: 00000 ct 10  usri:1 
РЕМ : а раї 11 изг3:1 
nim :1 


ВЕ-50: 6.08060 


ps2 11 
usr4:1 sai :1 


MEASUREMENT 
NT? 


FREQUENCY 
SHIFTING 


Tektronix ISDN U-Analyzer K1404 


Result of the functional tests 


For testing NTs with an So interface, the 
instrument provides a TE-Sy interface, a sec- 
ond bit error evaluation circuit and a pseudo- 
random generator for measuring bit errors in 
both directions. For measurements on LTs 
the "functional test" module operates as an 
NT with У and Зо interfaces. The K1404 can 
thus initiate an “upstream activation" through 
its internal So interface. 


Static and dynamic measurements with the 
components under power and load are per- 
formed using the power conditions measur- 
ing module. Bit error measurement, spec- 
trum analysis, return loss and balance mea- 
surements can be performed as a function of 
power and load. 


Frequency Shifting 2B10 
STOP 


11 
CONTROL TERMI- CONT. TRIGGER POWER 
ACT .DOWNSTRM. [NATION TO IUT NORMAL 
EOC-FKT. 700 |155 à DIRECT U-FRRHE 
RET. TO NORM. 66.8 у 


TIFF-Hardcopy Tool V5.0 (с) Tektronix Berlin Сты 


DRTR CONT. 
B1 


RX: INT. 


CLOCK 
INTERNAL] 
TX: INT. 


BIT ERRORS 
EN КАЙ 
КАЙ 

аз OF 


FREQU. 
аз PPM 


AIR 
РАНЕ 


Ale Abily з 
ганг IHT RS -ИТ . 
REL 11 LUE. 


9-5 .65 UJ 
АСЫ 
он: Е 


EE. 


Result displayed for jitter measurement 


With the “jitter option" module it is possible 
to measure the receiver sensitivity on NTs 
employing Usgiq and U4gar code. This mod- 
ule can also be used to measure the phase 
jitter of NTs, regenerators and LTs (only LTs 
with 15.36-MHz timing). The jitter measure- 
ment at the U interface is performed using 
the "jitter box option" which is connected 
externally between the "jitter option" and 
"switching panel" modules. 


The measurements performed with the 
K1404 ISDN-U analyzer are listed in the 
following table. 
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MEASUREMENT MODES 


NT under LT under 
test test 

Measurement of the 
electrical parameters — pits 
Return loss m NIS MEM MES 
Balance "om И ЖИ E 
Common mode level. „Х. MUT 
Spectrum analysis | — x - eX. 
Total power — X. P 
Noise voltage — WM NE GE: 
Transmitter linearity — х — ні 
Jitter х X 


Functional tests NE m. I ML. і 


Activati n/d cti ation 


EOC monitoring | 
CRC test 


Bit error measurement 
as a function 


of jitter — ИК 
of frequency offset. xX 
Short time ‘interruption (X 
Clock accuracy — x 
Measurement of the 

power conditions | 


Switehron test ох 
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ISDN U Analyzer 


K1404 


PC Remote Control Software 
for K1404 (Option) 


APPLICATION 


The PC remote control software with the 
graphical user interface provides a conve- 
nient means of setting and controlling the 
K1404 via the IEC interface. Test parameters 
and sequence settings can be stored to auto- 
mate the tests. A sequence setting can com- 
prise several tests which are executed by the 
K1404 automatically in the specified order. 


FUNCTIONALITY 

The software contains a setting facility for all 
the relevant parameters of the NT/LT measure- 
ment modes of the K1404 ISDN-U analyzer. 
Measurement settings once created can be 
saved as a test case by assigning a name. It is 
also possible to enter definitions of general 
and IUT-specific information in the test record. 
A software library with the defined initial 
instrument settings is included in the package. 


The software package can be used to create 
and execute test sequences. The objects of the 
test sequences are the test cases. After a test 
suite has been started, the K1404 executes the 
test cases automatically in the specified order. 


After a test case has been executed, the 
results are presented on the screen by out- 
putting the main measured values and are 
stored in ASCII format on the hard disk. This 
ensure that there is a backup of the test 
results in the event of a power failure. 


EN K14x4 Remote Control (beta V1.1) 


| 5 Check the NT Power spectral density via ANSI-Mask 


Е XX 


2.5KHz to 1MHz т] 


135 Ohm 


The IUT is connected with the K140. 


Conto 
_ Coord 
$ ANSI 


| 000: (2.5, -30) E 
001: (50, -30) 
002: (500, -80) 
003: (1000, -80) = 


rmance Mask 


ВН 
НЫ 


€ OWN 


Result of the functional tests 


INFORMATION 


Start Measuring | 
Stop | Print | Close | 


“Conformance Test | Failure: (f]KHz], G[dE/Hz]) 
PASSED 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


K1404 ISDN U ANALYZER 

Basic Unit: 

Measurement Of Transmission Parameters, Power 
Conditions and Functional Tests On NT and LT with 
U2B10 Interface. Manual German, 230V. Order 
7KK1404-1 BAOO-1A. 

K1404 ISDN U ANALYZER 

Basic Unit: 

Measurement Of Transmission Parameters, Power 
Conditions and Functional Tests On NT and LT with 
U2B1Q Interface. Manual German, 110V. Order 
7KK1404-1BA00-2A. 


K1404 ISDN U ANALYZER 

Basic Unit: 

Measurement Of Transmission Parameters, Power 
Conditions and Functional Tests On NT and LT with 
U2B1Q Interface. Manual English, 230V. Order 
7KK1404-1BA01-1A. 
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K1404 ISDN U ANALYZER 

Basic Unit: 

Measurement Of Transmission Parameters, Power 
Conditions and Functional Tests On NT and LT with 
92810 Interface. Manual English, 110V. Order 
7KK1404-1BA01-2A. 

RECOMMENDED ACCESSORIES: 

Jitter Tests — Jittergenerator, Jitter Measurement 
with Selectable Filters. Order 7KK1404-2AA01. 
Uzs19 Interface – Test Of the Functional Characteristics 
On Usgiq-Interface. Order 7KK1404-2AB01. 

взт Interface – Test Of the Functional Characteristics 
On Usggr-Interface. Order 7KK1404-2AC01. 

U, Interface — Test Of the Functional Characteristics 
On U,-Interface. Order 7KK1404-2AD01. 

PC Remote Control SW — GPIB Remote Control 
SW. Order 7KK1404-6BA11. 

Calibration Of Analog Tests — Order 7KK1404-8AA01. 
Jitterbox For the Jitter Measurement On the 
U-Interface. Order 7KK1404-8AB. 
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Short Term Interruption Box For Power Feeding 
Interruption Less then 20ms. for ETSI Tests. Order 
7KK1404-8AC. 

Power Supply For 7KK1404-8AB or 7KK1404-8AC. 
Order 7KK1400-5PA11. 

Service Contract Annual Maintenance/Repair. 
Order 7KK1404-8AA04. 

Service Contract Annual Maintenance, Repair, 
Calibration. Order 7KK1404-8AA05. 


Р 
For your local Tektronix representative see the list іп 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Product(s) complies with IEEE Standard 
(БРІВ 45222937. 2 


| IEEE-488 


ISDN S, Simulator/Monitor 


K1405 


ow 
laf Features 


* TE and NT Simulator With Selectable 


Physical Characteristics 


* Simulation of a Conforming Terminal 
Equipment (reference TE) for Validating 
an So 

* Simulation of a Deliberately Non-conform- 
ing Terminal Equipment for Worst Case 
Tests on PBXs 


* 50 bus Monitor with Layer 1 Status Display 
for Fault Analysis in Existing Systems 


Applications 


• The ISDN $, Simulator/Monitor K1405 is 


Designed for Carrying out Investigations at 
the So Interface. The K1405 Simulates the 
ISDN Components Such as a Network 
Terminator (NT) or Terminal Equipment 
(TE) with Selectable Layer 1 
Characteristics. In Addition the K1405 Can 
be Connected to the 90 bus as a Monitor. 


* The K1405 Provides a Large Degree of 
Freedom in Manipulating the 
Characteristics Defined as Per 
Recommendations ITU-T 1.430. It is 
Possible to Set "worst case" Values. 


* The K1405 Can be Operated as an 
Automatic "state machine" Both in the TE 
and NT Mode or Can be Controlled by the 
User Manually in all Functions. All the 
Important Physical Characteristics, Such 
as Reaction Times, Delays or Output 
Amplitude Can be Set Freely. In Addition, 
Standardized, Error-free or Errored Output 
Sequences (INFOs) can be Transmitted 
and Detected. Several Transmit Patterns 
are Provided for the B Channels. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M nhttp://www.tek.com 


gq 509001 Tektronix measurement products 


are manufactured in ISO 
1 коєтовпеолосома киота registered facilities. 


Product(s) complies with IEEE Standard 


MT am 488.2-1987. 


DESIGN AND MODE OF OPERATION 

The ISDN S, Simulator/Monitor K1405 com- 
prises the mainframe with an Зо interface 
card, two connection modules, an Instrument 
panel and a built-in AC line adapter. 


K1405 AS TE/NT SIMULATOR 

The S, simulator is used to simulate repro- 
ducible, field-oriented and flexibly config- 
urable environmental conditions at the basic 
access, including not only the procedural 
operations but also the electrical characteris- 
tics of the item under test. The following 
parameters can be set in the TE/NT 
simulation mode. 


ELECTRICAL CHARACTERISTICS 


K1405 AS MANUALLY CONTROLLED 
TE/NT SIMULATOR 


In the TE/NT test mode the K1405 can be 
operated under manual control, allowing the 
layer 1 states to be halted. All the functions 
are executed regardless of the response of 
the NT or other TEs on the Sọ bus. This oper- 
ating mode eases the task of analyzing and 
troubleshooting on ISDN systems. 


Parameter Mode 
Round-trip delay __Delay of the K1405 output signal " WEE ME 
Phase jitter | Jitter amplitude of the K1405 output signal | ДЕ 
Output amplitude | ~ Output signal amplitude of the K1405 TE/NT 
Terminating resistor ТА on/off TE/NT 
DATA INTERFACE 
Enable B channels The B channels (B1, B2 or B1+B2) are added or dropped. PRBS, 

TAMEN and also fixed bit patterns, can be selected. TE/NT 
Data loop ——— The received B channel data can be looped back. TE/NT 
Enable D channels The D channels are added and dropped. 
BEEN Fixed output pattern is selectable. TE/NT 
Enable E channel The internal adding and dropping of E channel is activated. 

It is possible to choose between fixed data pattern and data loop 
‚ (from D channel into E channel). | NT. 
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K1405 


Menu for manually controlled NT. 


In the TE test mode the following transmit 
INFO can be selected and sent: 


INFOO All-zeros level is sent. 


The TE activation signal is sent to 
NT. This is a string of double pulses 
with 24-kHz repetition frequency. 


ІМРОЗ BASIC INFOS is sent with binary ‘1’ in the 
B and D channels. 


INFOS SFL  INFO3issentwithoutF/L bits. —— 
INFOS SFAL INFO3issent without FA/L bits. (| 
IX. 96 kHz Binary '0' is sent continuously. 


In the NT test mode the following transmit 
INFO can be selected and sent: 
All-zeros level is sent. 


The NT activation signal and 
synchronizing signal is sent to TE. 
This is a string of double pulses 
with a code violation at the start of 
the frame (high density pattern). 


INFO4 BASIC An INFO4 is sent with binary ‘1’ in 
the B and D channels. 


INFO4 viol16 An ІМЕОД is sent with a code 
violation in the 16th frame bit. 


Binary "0" is sent continuously. — | 


X 96 kHz 
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Mode Parameter Statemachine Data-Intertace Options Exit 
уе 


= 2223 


©- — J б 


Lod 
= (ве) 


Menu for TE ‘state machine’ mode. 


K1405 IN THE TE/NT ‘STATE MACHINE’ MODE 
Generating the conforming and deliberately 
non-conforming state diagrams provides the 
K1405 with the characteristics required of a 
“functional layer 1 reference”. A conforming 
state change is green and a non-conforming 
state red. The parameter sets with the sup- 
plementary information can be stored. This 
menu item is used to set all the settable 
timers of the state machine, to select trigger 
events and to define the synchronization 
characteristics of the K1405. 


The following parameters can be set: 


States in the TE Mode 
Interstate F2—F6, F2->F7, ЕЗЭЕ6, 


reaction F3->F7, FA9F5, F5->F6, 
times F5->F7, F69F3, F6->F7, 
u F7F6, F75F3, F8->F3 
Timers 18 ^ 
Trigger F1, F2, F3, F4, F5, F6, F7, F8 
Frame п’ sets the frame count for the change 
count to F8, and ‘m’ the count for the change 
n, m to F7 
States in the NT Mode 
Interstate 61-62, G4>G1 
reaction times | 
Timers ЇЙ, T2 
Trigger signals - 61, 62, 63, G4 
Frame ‘n’ sets the frame count for the 
count n, m change G3 to G2, and ‘m’ the 


count for the change G2 to G3. 
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" — mmm 
Mode Logfiles Options Exit 
YI YE | Staten | rel зверье] | obs tiselne) | FSI 
TERRE тэ | 00:00000.00 | 00:007200.00 | вога 

| 00:03 248.00 | 00'02^2 18.00 | off 

| 00:02:2 047517 ff 

| 00*00-0 00:00:37 80 | Sff 
РЗ | 00007001 3 1 E 
007 | 


Menu for layer 1 monitor. 


The following commands can be sent in the 
'state machine' mode: 

START The 'state machine' is activated, i.e. 
the automatic run has started. | 

The automatic run is interrupted. The 
'state machine' can thus be frozen in 
Certain states. 

The automatic run is resumed. 

The ‘state machine’ is deactivated, ie. 
the automatic run is ended. 

With the 'state machine' activated, 
this command causes layer 1 to be 
activated towards NT/TE (call 
upstream/downstream). The activa- 
tion signal INFO1/INFO2 is sent. | 
This command causes layer 1to be 
deactivated towards TE. 


K1405 AS LAYER 1 MONITOR 
The monitor mode enables the user to test 
and analyze layer 1 problems on existing 
ISDN $0 systems. In the monitor window, the 
detected TE and NT INFOs and the TE and NT 
states interpreted from them are each 
recorded with time stamping. The time differ- 
ence between two events, and also the 
detected Sg power, are likewise displayed. 
The buttons on the right of the screen are 
used to start, stop, reset and delete the 
recording. The recorded data can be printed 
and stored as ASCII "Logfiles". 
In the monitor mode the following 
parameters can be set: 
Trigger signal This is used to select an INFO 
which, when detected by the 
K1405, results in a trigger signal at 
the TRIG jack. 


TR on/off 


PAUSE Т1 
CONTINUE 
STOP 


PH-AR 


MPH-DR - 


Terminating - 
resistor 
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Characteristics 


Output signal — 
Output signal amplitude: 
-8 dB < Usut < + 3 dB in 0.5-dB steps 
Output amplitude Цзи settable relative to 
nominal amplitude 
Phase jitter: 1.6 %, 3.2 %, 6.4 % 
Overall round trip delay: 0 to 9 UI in 
0.5 -UI steps 
Phase offset: - 12.5 96, —6.3 %, 0 96, 46.3 96, 
412.5 %, 418.8 % 
Frame count: 
"n" bad frames for F7F8: 2 to 250 
"m" good frames for F83F7: З to 250 
"n" bad frames for 63-02: 2 to 250 
“т” good frames for G2 G3: 3 to 250. 


Interstate reaction times - 
F25F6, F22F7, FA9F5, F6>F7, 
F7F6, F89F3: 1 to 60 ms in 
0.5-ms steps 

F39F6, F6>F3, F39F7, F7>F3, 
F59F6, F5F7: 1 to 1500 ms in 
0.5-ms steps 

61902, G4>G1: 1 to 60 ms in 
0.5-ms steps. 


Timers - 

T1 (in G state): 0.5 to 60 s in 0.1-s steps 

T2 (in G state): 1 to 1500 ms in 0.5-ms steps 
T3 (in F state): 0.5 to 60 s in 0.1-s steps. 


Data interface B channel - 
Channel selection: B1, B2, B1+B2 
Data add/drop: 

Internal 

External (64 or 128 Kbit) 

Loopback 
Test signals: 

Binary ones, 

Binary zeros, 

0101 0101 (55 hex), 

1010 1010 (AA hex), 

PRBS patterns 29-1, 211-1, 215-1, 220-1 
Bit error rate: 0, 10-1, 10-2, 10-3, 1074, 10°, 
10-8, 1077. 


Data interface D channel 
Data add/drop: 

Internal 

External (16 Kbit) 
Test signals: 

Binary ones 

Binary zeros. 


Data interface E channel (NT mode) 
Test signals: 

Binary ones 

Binary zeros 

Loopback. 


Terminating resistor TR - 50 0/100 О/го, 


GENERAL DATA 

Signal Outputs and Signal Inputs — 

Зо interface: Connection via TAE8+4 or RJ45 
(taking into account ITU-T Rec. 1.430). 

So- TX: K1405 S, output signal isolated 

from Sọ bus. 

So-RX: K1405 Sj receive signal isolated 
from S, bus. 

Trigger-TX: Output signal frame pulse. 
Trigger-RX: Receive signal frame pulse. 
STATE: Marking of the layer 1 state reached. 
B/D channel input: 75 W, TTL, 
contradirectional. 

B/D channel output: 75 W, TTL, 
contradirectional. 

Clock signal output: 75 W, TTL with 

16, 64 and 128 kHz. 

Frame clock output: 75 W, TTL with 

4 and 8 kHz. 

Ground contact: 4.5-mm safety jack 

in front panel. 

So power: Safety jack in back panel. 

Display - 

Mode: Displays the K1405-NT/TE/monitor 
mode. 

So INFO: Displays the Sp INFOs. 

So power: Displays the normal and restricted 
mode. 


Interfaces - 
V.24 interface: Connects to controlling PC. 


Power Supply - 
Power connection: Protection class | 
(with grounding contact) 
Line voltage: 

Rated range of use: AC 115 V, 

230 V, -15 % to +10 % 
Line frequency: 

Rated range of use: 50 Hz+ 5 %, 

60 Hz + 5 % 

Limit range of operation: 47 to 63 Hz 
Power consumption: About 40 VA 
Safety specifications: As per DIN VDE 0411. 


Environmental Conditions — 
Ambient temperature: 
Reference value: 23 °C + 1 °C 
Rated range of use: 5 to 40 °C 
Limit range for storage and 
transport: —20 to +60 °C 
Relative humidity: 
Reference range at 23 °C: 45 to 75 % 
Rated range of use: 20 to 80 % 
(without condensation) absolute 
humidity < 25 g/m3 
Limit range of operation: 10 to 90 % 
(without condensation) absolute 
humidity « 30 g/m? 
Barometric pressure: 
Reference value: 101.3 kPa (1013 mbar) 
Rated range of use: 70.0 to 106.0 kPa 
(700 to 1060 mbar) 
Limit range of operation: 53.3 to 
106.0 kPa (533 to 1060 mbar) 
Interference emission and interference 
immunity: 
CE marking as per 89/336 EC 
(EN 55 022/B and EN 50 082-1) 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
With 3 185, 
Height 1975. 
Depth 540 213 
Weight kg. 

Арргох. 9 198 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, inside the U.S. see the price list in the back of this catalog. 


ISDN Sp SIMULATOR/MONITOR K1405 
With Power Supply 230 V – Order 7KK1405-8AA. 


With Power Supply 110 V — Order 7KK1405-8AB. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т See Tektronix on the World Wide Web: 
NIV hitp://www.tek.com 
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иш 
19 Features 


* For Rapid and Easy Location of Trouble on 


ISDN Systems and Installations with So, 
Око and Up; Interfaces 


* |deal for Service Use Due to Self-contained 
Operation and Compact, Rugged Design 


* Parameter and Result Storage 
* TE and NT Simulation 


* Bit Error Measurement with G.821 
Evaluation 


* D-channel Monitoring 


Applications 


The ISDN service set K3000 is a multipur- 


pose test equipment for commissioning and 
maintaining ISDN basic accesses. The func- 
tions of the K3000 are designed throughout 
for practical handling, while providing clear 
and reliable information about the operability 
and quality of ISDN links. The ease of use 
and the "Go/No go" presentation of results 
mean that even users without special ISDN 
knowledge can employ this compact unit for 
fault analysis purposes. The K3000 can be 
operated independently of an AC power 
source and stores all recorded analysis data 
automatically. When used in conjunction with 
a PC it can perform all measurements under 
remote control. D-channel protocol variants 
can be downloaded to the K3000 via the V.24 
interface, and test results can be uploaded 
from the K3000 results memory to the PC 
for detailed analysis. It is possible to down- 
load 2 different protocol variants in any 
desired combination, e.g. 1TR6 and EDSS1 
or EDSS1 and CorNET-f Additional PC mod- 
ules permit detailed D-channel protocol 
analysis of the connection setup and graphi- 
cal evaluation of bit error measurement 
results. In conjunction with the S-bus probe 
the instrument can be used to check the 
installed So bus for wire crosses and breaks. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NEM. http://www.tek.com 
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Fig. 1 K3000. 


Test facilities 


TE SIMULATION 


In the TE simulation mode the instrument 
can be deployed on point-to-point and point- 
to-multipoint links. A connection can be set 
up to another subscriber or as a self-call in 
all voice and data services. Telephone con- 
versations can be held directly via the built-in 
microphone and the loudspeaker Pressing a 
button automatically tests the availability of 
the various ISDN services and the ISDN fea- 
tures. In addition call-charge information 
transmitted from the exchange or PABX is 
presented on the display online as are also 
the main D-channel protocol messages in 
plain language. Additional assistance in fault 
location is provided by the cause numbers 
and the status indications for layers 1 to 3. 
In the TE simulation mode the K3000 can 
also be used to perform tests on the X.25 
service in the D channel. The K3000 can set 
up X.25 connections and analyze the quality 
of the service provided. 


Fig. 2 TE simulation as the S, interface. 


NT SIMULATION 


In the NT simulation mode the instrument 
can be used in point-to-point operation to 
test direct dialing through the PABX and for 
testing terminal equipments. It is thus possi- 
ble to test the operation of the PABX for pro- 
tocols 1TR6 and EDSS1 without there being 
an operable Sọ access. 

For this purpose the K3000 enables, just as in 
the TE simulation mode, connections to be 
set up in all voice and data services to a ter- 
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minal equipment or to a second K3000 within 
the private network. After the connection has 
been set up, call charge information can be 
sent, for instance to test whether the PABX is 
forwarding the charge information correctly. 


K3000 as TE 


Fig. 3 K3000 in the NT simulation mode. 


D-CHANNEL MONITORING 


The built-in NT supplementary module per- 
mits not only NT simulation but also passive 
monitoring at the So interface. The K3000 
can thus detect D-channel protocol mes- 
sages transferred in both directions between 
TE/PABX and the local exchange. The record- 
ed D-channel data is thereby transferred via 
the V24 interface to the PC and stored there 
as a file. The data can then be analyzed either 
on site or at the office using the K3000 
decoder software. 


Fig. 4 D-channel monitoring in combina- 
tion with the K3000 decoder software. 


BIT ERROR MEASUREMENT 


Bit error measurements can be performed in 
the TE simulation and NT simulation modes. 
As preferred, the transmission quality of the 
connection in the B channels can be tested 
by selfcalling or by using a second K3000 for 
end-to-end measurement. It is also possible 
to perform measurements without protocol 
on dedicated connections. Measuring times 
and the length of the test signal (PRBS pat- 
tern) can be varied for the purpose. Any bit 
errors occurring are automatically stored and 
indicated on the display as a bit error rate 
(BER) or as a bit error count (BE). The 
results are also evaluated in accordance with 


ISDN Service Set 
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ITU-T G.821. The stored test results can be 
transmitted via the V.24 interface to the PC 
for detailed analysis. 


Fig. 5 Bit error measurement (end-to-end 
or by self-calling) at the Sp interface. 


U INTERFACE 


Instead of the NT simulation facility the 
K3000 can be fitted with a supplementary U 
module. This extension to the K3000 then 
enables it to be used to verify the functionali- 
ly of terminal equipment accesses with U 
interface in the TE simulation mode. The 
K3000 can be optionally equipped with inter- 
faces Upo, Uogio ог Uagar. 


POWER FEEDING TEST 


The power feeding voltage at the interface is 
indicated by four LEDs immediately after the 
K3000 is connected. The indications differen- 
tiate between the normal and restricted 
modes as well as undervoltage, normal and 
overvoltage. 


K3000 as TE 


Fig. 6 K3000 with U interface in the TE mode. 


S,-BUS WIRING TESTS 


The S-bus probe (snooper) available as an 
accessory can be used in conjunction with 
the K3000 to detect wire crosses and line 
breaks in the installed So-bus wiring without 
having to open telecommunication outlets or 
remove terminating resistors. 


Characteristics 


INTERFACES 


ISDN Sp Interface - 

Receptacle: 1 x RJ45 (ISO 8877). 

Electrical Characteristics: As per ITU-T 1.430. 
Terminating Resistor: 100 Q, switchable. 


Interface for S-bus Probe — 
Receptacle: 1 x RJ45 (ISO 8877). 


ISDN Upo Interface - 

Receptacle: 1 x RJ45 (ISO 8877). 

Electrical Characteristics: As per ZVEI, DKZ- 
N, Part 1.2. 


ISDN U;;;, Interface - 
Receptacle: 1 x RJ45 (ISO 8877). 
Electrical Characteristics: As per ANSI T1. 


ISDN Цлвзт Interface — 

Receptacle: 1 x RJ45 (ISO 8877). 
Electrical Characteristics: As per FTZ 1 
TR220. 


V24 Interface — 
Receptacle: 1 x V.24 D-Sub (9-contact) con- 
figured as data terminal equipment (DTE). 


OPERATING MODES 


Power Feeding Test — 
Indication of results: 
Indication via LEDs. 
NG: Reversed polarity. 
LO: 8 V < Uteeg < 24 V. 
OK: 24 V < Uteeg < 60 V. 
НІ: 42 V < Uteed « 60 V. 
Voltage Measurement Range: U = 8 V to 60 V. 


Call Setup Test - 
Layer 2 Protocol: 

Operating modes: As per ITU-T Q.921. 

Point-to-point, Point-to-multipoint. 

Layer 3 Protocols: 1TR6, VN4, EDSS1, BTNR 
191, CorNET-T, AT&T Customs. 

Service Indicators: Selectable in the menu or 
editable via HEX code. 

B-channel Assignment: B1/B2/AUTO selectable. 
Supplementary Services: Speed dialing, 
repeat dialing, handsfree listening, handsfree 
talking. 

Speed Dialing Memory: 10 called numbers of 
18 digits each. 

Protocol Memory: 2 protocol versions. 
Result Indication: 

Successful: Connected. 

Faulty: Indication of layer 1, 2 and 3 state. 
Statement of reasons or cause numbers. 
Result Storage: Storage of complete protocol 
execution. 


Protocol 


Bit Error Measurement — 
Test Signals: pseudo-random sequence 220- 
1, 215-1, 211-1, 99-1. 
B-channel Assignment: B1/B2/AUTO selec- 
table. 
Measured Value Indication: 

No Faults: No bit errors. 

Faulty: 

Bit error rate: BER. 
Number of bit errors: BE. 

Test Duration: 1 to 99 min selectable, unlim- 
ited. 
Bit Error Evaluation As per ITU-T G.821: 

Bit error rate: BER. 

Number of bit errors: BE. 

Error-free seconds: EFS. 

Errored seconds: ES. 

Unavailable seconds: US. 

Severely errored seconds: SES. 

Degraded minutes: DM. 
Storage of Measured Values: Storage of bit 
errors recorded. 
Sy-bus Wiring Test — 
Indication of Results: LED indication on S- 
bus probe for line break, contacts and wire 
crosses. 


GENERAL DATA 


Case - 

Injection-molded, with aluminum vapor- 
deposited on inside. 

Insensitive to shock, dust and moisture. 
Flameproof as per UL 94 V-1. 


Display - LCD (4 lines x 20 characters) with 
switchable background lighting and protec- 
tive screen. 


Controls - Membrane keypad, 25 keys 
mechanical switches in protected location. 


Memory - 

Nonvolatile CMOS-RAM, 384 KB, backed by 
internal battery. 

Nonvolatile CMOS-EPROM, 128 KB. 


Power Supply — 
Battery Operation: 
4 cells IEC LR14, 1.5 V/5.5 Ah or 
1 NiCd rechargeable battery, C73249-A41-B4, 
6 VA.7 Ah min. 
Operating Time with Battery: » 20 h continu- 
ous operation. 
AC Line Operation: 
With external AC line adapter. 
W73041-A3014 (230 V), Euro plug. 
W73048-A3015 (110 V), US plug. 
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Environmental Conditions — 
Ambient Temperature: 
Reference value: 23°C + 1 °C. 
Rated range of use: 5 to 40°C. 
Limit range of operation: — 5 to + 40 °C. 
Limit range of storage and transport: — 20 
to + 60°C. 
Relative Humidity: 
Reference Range at 23°C: 45 to 75%. 


Rated range of use: 20 to 80 % (without 
condensation), Absolute humidity «25 g/m?. 

Limit range of operation: 10 to 90%, 
Absolute humidity «30 g/m3. 
Barometric Pressure: 

Reference value: 101.3 kPa (1013 mbar). 

Rated range of use: 70.0 to 106.0 kPa (700 
to 1060 mbar). 

Limit range of operation: 53.3 to 106.0 kPa 


(533 to 1060 mbar). 

Interference Radiation and Interference 
Immunity: CE designation as per 89/336 EU 
(EN 55 022/B and EN 20 082-1). 


Dimensions (W x H x D) - 110 mm x 62 mm 
x 226 mm. 


Weight (incl. rechargeable battery) - 
Approx. 0.95 kg. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


Ordering Information 


ISDN service set K3000 


with built-in rechargeable battery pack, 
external AC line Adapter, test cable 

(2 x RJ45), PC cable, operating manual 
German/English incl. PC software for 
K3000 with download/upload and remote 
control function and help files on 

floppy disk (3.5inch) 

Basic unit for TE simulation 

incl. the TE protocols EDSS1, 1TR6, 

VN4, BTNR 191, AT&T Customs, CorNET-T 
on floppy disk (3. 5 inch) 

Protocol version installed 


Order No. 


5 


7KK300031 ^" 8 0 


Protocol versions 
TE protocol EDSS1 + CorNET-T 
TE protocol EDSS1 + 1TR6 
TE protocol EDSS1 
TE protocol EDSS1 + VN4 
TE protocol EDSS1 + BTNR 191 
TE protocol EDSS1 + CorNET-T 
TE protocol AT&T Customs 


Interfaces 


So + Usgar 

So + Upo 

So + Одвзт-ғ (French variant) 
Power supply 


230 V 
110V 


e ro nmo nojh 


ES 


Basic unit for TE + NT simulation 
incl. the TE protocols VN4, BTNR 191, 
AT&T Customs and CorNET-T as well as 
the TE + NT protocols EDSS1 and 1TR6 
on floppy disk (3.5 inch) 
Protocol version installed 
Protocol version 

TE + NT protocol EDSS1 

TE + NT protocol 1TR6 
Power suppy 

230 V 

110V 


414*Protocol 


7KK3000-1 # F * 3 
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inside the U.S. see the price list in the back of this catalog. 


ACCESSORIES 
Carrying bag - Order C73249-A41-C200. 


Carrying strap - Order C73249-A41-C201. 
S-bus probe - Order С73249-А41-В7. 
Installation Upo — Order C73249-A41-D125. 
Installation Uzg19 — Order C73249-A41-D126. 
Installation Швзт — Order C73249-A4-D127. 
Installation Ugg37.¢ — (French variant) Order 
C73249-A41-D142. 

Installation Sy-NT — Order C73249-A41-D144. 


Rechargeable battery pack - With NiCd batteries. 
Order C73249-A41-B4. 


Battery unit — Without battery. Order C73249- 
A41-B5. 

External AC Line Adapter — 

230 V : Order W73048-A3014. 

110 V: W73048-A3015. 

Test Cables - 

with 2 RJ45 plugs, 1.5 m long. 

Order C73249-A41-B13. 

with 2 RJ45 plugs, 3 m long. 

Order C73249-A41-B15. 


with 1 TAE8 plug and 1 RJ45 plug, 1.5 m long. 
Order W73079-R2025-C150. 

with 1 RJ45 plug and 2 banana plugs, 1.5 m long. 
Order С73249-А41-В46. 


PC Cable — Order C73249-A41-B14. 

Manual - 

In German language: Order C73000-B6000-C101. 
In English language: Order C74000-B6076-C101. 
Service manual - Order C73000-W6074-C19. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 
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LÀ | 
X Features 


e For Offline Analysis of the Bit Error 
Measurement Results 


e Graphical or Tabular Presentation of the Bit 
Errors with Time Stamping 


Applications 


The bit error analysis software is used for 
detailed evaluation of the bit errors stored by 
the K3000 during a measurement. With 
graphical presentation and time stamping it is 
easy to identify events causing the bit errors. 


28sec 45001182 
10sec 45001182 
25sec 45001182 
31sec 45001182 


(35709714 15:44:58 
|95709714 15:45:28 
| [95209714 15:46:05 

95709714 15:43:13 füi2minü2sec 45001182 


о - ю 0o 1 O0 O0 м 


FEATURES 


The data uploaded from K3000 via the V.24 
interface is presented, after the relevant file 
has been called, in tabular form giving the 
time and duration of the measurement and 
the called number for all the measurements 
performed. In addition the bit error rate 
(BER), the absolute bit error count (BEC) and 
the result of the evaluation as per ITU-T 
Recommendation G.821 are displayed. 


After a particular measurement has been 
selected, this data can then be examined in 
detail either in histogram or table form. In 
the graphical mode it is possible to zoom the 
X axis or to select between linear or logarith- 
mic scaling on the Y axis. 


Analyzed test data can be printed out or saved. 


‘Olmin41sec 45001182 — 


DENM C I.DAT: Meas. start=95/09/14 15:4605, No=45001162, BE/ Se 


failed 

failed 

failed 
.pass 


failed | 


SEN 


Minimum Configuration of the PC — 
AT 386. 

VGA, EGA or Hercules graphics card. 
4 MB RAM, mouse, keyboard. 

2 MB free hard disk capacity. 

V.24 interface. 


Required Software Environment — 
MS-DOS 5.0. 
Microsoft WINDOWS 3.1. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


BIT ERROR ANALYSIS SOFTWARE 

On floppy disk (3.5 inch) - Order 7KK3000-6WC10. 
UPGRADE KIT NT SIMULATION 

Includes: S5-NT installation kit as well as the 

TE + NT protocols EDSS1 and 1TR6 on floppy disk 
(3.5 inch). Order 7KK3000-4AA00. 


TEST CABLES 

with 2 RJ45 plugs, 1.5 m long. 

Order C73249-A41-B13. 

with 2 RJ45 plugs, 3 m long. 

Order C73249-A41-B15. 

with 1 TAE8 plug and 1 RJ45 plug, 1.5 m long. 
Order W73079-R2025-C150. 

with 1 RJ45 plug and 2 banana plugs, 1.5 m long. 
Order C73249-A41-B46. 


PC CABLE 
Order C73249-A41-B14. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МИЙМ hitp://www.tek.com 
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ГА | 
laf Features 


e Decodes the D-channel Data Recorded by 


the K3000 in the Simulation and 
Monitoring Modes 

e Protocol Messages Can be Displayed in 
Hexadecimal Form or Mnemonically (in 
Plain Language) 

e The Decoding is Displayable to Variable 
Depth with Time Stamping and Bit 
Sequences 

e Protocol Errors are Highlighted 


e Search Facilities by Date/time or Call 
Number are Provided 

e Decoded Recordings can be Marked, 
Printed and Stored 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


EA See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 
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сомитов unis катон registered facilities. 


RMATION ELEMENT = 


Е поліе: 
INFO! 


The protocol decoder software is used for 
detailed decoding of protocol messages 
stored in the K3000 during TE or NT simula- 
tion and monitoring in order to identify layer 
2 and 3 protocol errors (e.g. protocol dis- 
criminator, TEI value, call party number, 
MSN/EAZ, ISDN features etc.). 


Layer 2 messages are decoded as per ITU-T 
Recommendation Q.921. Layer 3 messages 
are decoded according to the layer 3 protocol 
decoder currently selected: 

* EDSS1 

* 1 TR6 

* BTNR 191 

* VN4 

* CorNet-T 


* AT&T Customs 


For improved clarity the depth of the decod- 

ing can be varied, i.e. the number of details 

displayed in the decoded layer 3 can be sub- 

divided in three levels. 

The display options are: 

* Layer 2 messages 

* Layer 2 layer and 3 messages in a common 
window 


* Layer 2 messages in one window and the 
layer 3 messages of a selected frame in a 
second window 


* Layer 2 and layer 3 messages separately in 
hexadecimal form 


Along with the decoded information, it is also 
possible to display the bit sequences under- 
lying the decoding. Similarly, the date and 
time of any recording in the K3000 can be 
displayed in order to establish a time 
sequence. Search facilities for recordings at 
a particular time or date and at the start of 
calls under a particular number enhance the 
user friendliness as do also the printing and 
storage facilities implemented for documen- 
tation purposes. Errors and undecoded bit 
sequences are highlighted in order to identify 
protocol errors and locate special sections of 
a recording. 


Operating instructions are provided in the 
form of an ASCII file which can be read from 
the K3000 menu program or using another 
text viewer on any IBM-compatible PC and 
can also be printed out. 


Characteristics 


Minimum Configuration of the PC — 
AT 386. 

VGA, EGA or Hercules graphics card. 
4 MB RAM, keyboard. 

Min. 500 KB free hard disk capacity. 
V.24 interface. 


Required Software Environment — 
MS-DOS 3.1. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


PROTOCOL VERSIONS FOR K3000 

TE protocols EDSS1,1 TR6 with new functions 
as well as ММА, BTNR 191, AT&T Customs 
and CorNET-T on floppy disk (3.5 inch) — 
Order 7KK3000-6KA10. 


X.25 IN THE D CHANNEL 
On floppy disk (3.5 inch) — Order 7KK3000-6KB10. 


PROTOCOL DECODER SOFTWARE 

On floppy disk (3.5 inch) - Order 7KK3000 
6WB10.UPGRADE KIT NT SIMULATION 

Includes: S;-NT installation kit as well as the TE + NT 
protocols EDSS1 and 1TR6 on floppy disk (3.5 in.). 
Order 7KK3000-4AA00. 
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TEST CABLES 

with 2 RJ45 plugs, 1.5 m long. 

Order C73249-A41-B13. 

with 2 RJ45 plugs, 3 m long. 

Order C73249-A41-B15.with 1 TAE8 plug and 1 
RJ45 plug, 1.5 m long. Order W73079-R2025- 
C150. 

with 1 RJ45 plug and 2 banana plugs, 1.5 m long. 
Order С73249-А41-В46. 


PC CABLE 
Order C73249-A41-B14. 


Digital Access System DASY 


K5302 


ГА | 
n Features 


* Digital Switching Matrix Using a Space and 


Time Multiplexer 
* Multiplication of Timeslots Possible 
* Cascading of DASYs Possible 
° 14 Supply: Internal, External, PCM 30 
in 


* Local and Remote Control via Modem/ISDN 


* Designed for Enhancing the Capabilities of 
the Protocol Tester K1103 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


шт See Tektronix on the World Wide Web: 
ММУ hiip://www.tek.com 
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FUNCTIONAL DESCRIPTION 
DASY is a multiplexer which can couple any 
incoming time slot to any outgoing timeslot. 


The Digital Access SYstem DASY comprises 
of a mainframe with input and output cards. 


It is possible to insert up to 13 modules in 
the mainframe to provide a maximum of 96 
bidirectional PCM30 inputs by using only one 
output and 12 input modules. If more moni- 
toring points are required, it is possible to 
cascade more than one DASY. 


The DASY is controlled in the remote mode 
via its V.24 interface or locally via the control 
& display panel. 


USING THE DASY AS A SPACE/TIME MULTI- 
PLEX 

A useful feature is provided by the non- 
blocking facilities for connecting the individ- 
ual time slots to any available output using a 
space and time multiplex. It is thus possible 
to set up multiples of channels so that for 
instance several users can observe the same 
signaling channel without degrading the 
physical circuit with multiple connections. An 
example of the possible connections is 
shown in Fig. 2. 

This shows the cross-connection of several 
input time slots to the first output link, the 
connection of transmit and receive directions 
to different time slots in output 2 and the 
connection of a complete input link into out- 
put link 3. 


Protocol 


OPERATING THE UNIT BY REMOTE CONTROL 
For remotely controlling DASY there are two 
further facilities available. The control 
processor has two V.24 interfaces which are 
used for remote control purposes. This 
allows DASY to be controlled remotely by 
modem over any fixed network. The data 
rates of optional 2400 or 9600 bit/s required 
for this purpose can easily be realized even 
over international connections. The other 
possibility is to connect DASY directly to a 
PC over the serial interface. 


In both cases you can use a special applica- 
tion program, where required connections 
can be set remotely by mouse click under 
MS-WINDOWS™ An application of this is 
shown in Fig. 4. This application program 
exists in two variations, either as application 
for the K1103 or as PC version for any PC 
with MS-WINDOWS" version 3.1 or newer. 


CONFIGURATION EXAMPLE 

Figure 2 shows a usual configuration with 
DASY and the Protocol Tester K1103. DASY 
is located at remote site with several PCM 
input links connected to it. Four PCM output 
links are connected to the input of the 
K1103. The DASY is remotely controlled by 
the K1103 via V.24. The K1103 itself is 
remotely controlled via one of the familiar 
facilities such as modem, ISDN (as shown in 
Fig. 3), Ethernet using commercial Windows 
remote control programs. 
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Digital Access System DASY 


K5302 
Characteristics 2 MBIT/S TRANSMITTER OF THE OUTPUT 
MODULE 
CLOCK SUPPLY Interface Conditions as per ITU-T 


There are three clock operating modes avail- Recommendation G.703 Code — HDB 3 
able for selection: i | 
RxCLOCK: Internal Impedance — 120 Q balanced 
A search is made for an interface receiving а | (Optional 75 0). 

correct signal. The recovered receive clock із 2 MBIT/S RECEIVER 

then used as the system clock for all other Interface Conditions as per ITU-T 
modules. If there is no receive clock avail- Recommendation G.703 Code — HDB 3. 
able, the system clock is generated internally. © 

EXTERNAL: Input Voltage - 30 mV to 3 V. 


Fig. 2 - Digital access system DASY and A 2 MHz clock as per ITU-T Max. Input Voltage - 6 V. 

protocol tester K1103 in use. Recommendation G.703 must be inserted Input Impedance Settable to - 120 О, 
and is then used as the system clock. > 5 КО, 75 О (for receivers on monitoring 

APPLICATION PROGRAM DASY FOR K1103 INTERNAL: modules only). 

OR PC The system clock is generated internally. Equalization — N/A. 

The remote control application used is DIGITAL CONNECTION MATRIX i Т 

Shown іп Fig. 3. The control program allows Each 2 Mbit/s module (DDA апа DDM) has 2 Ll ee 

the settings made to be stored in a file so its own digital connection matrix. This allows Detectable Alarms – 

that they can be read back at any time. Itis апу 64 Kbit/s channels from each 2 Mbit/s 1095 Of signal 

thus possible for different users to retrieve | | interface to be connected to an internal ye ей 

personal settings. 2 Mbit/s bus. This internal bus provides мам ЦН, 


16 2 Mbit/s lines each having 32 64-Kbiys 2085 of CRC4 multiframe 
channels. Each monitoring module (DDM) Re 

can utilize up to eight of these 2 Mbit/s lines. аап, 

= Each 64 Kbit/s channel of the internal 2 

cM estt Mbit/s bus can be connected to any channel 

of an output module (DDA). 


ДАВ | ет | sr" 
DASY-Status 

Reset Сор! : MSC 0i BEISPIEL 

Sot Coupling MSC 01 BEISPIEL 

Reset Coupl. MSC 01 BEISPIEL 


Fig. 3 - Control window юг РАЗУ on the 
K1103. 
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REMOTE CONTROL 

V.24 Interface - 

9600 Baud or 2400 Baud 

8 bits 

1 start bit, 1 stop bit 

No Parity. 

POWER 

Power Connection — Protection class | 
(protective ground). 

Line Voltage — Rated Range of Use: 
АС 230 V, - 15 to +10%, switchable to AC 
110 V, -15 to «1096. 

Line Frequency - Rated Range of Use: 
50 Hz 5%, 60 Hz + 5% 

Limit range of operation: 47 to 63 Hz. 
Power Consumption — 

Max. 55 VA (fully equipped). 

Safety Specifications — 

As per DIN VDE 0411. 


ENVIRONMENTAL CONDITIONS 


Ambient Temperature — 

Reference Value: 23 °C + 1 °C 

Rated Range of Use: 4 to 40 °C 

Limit Range of Storage and Transport: —40 to 
+70 °C at 85% relative humidity. 


Barometric Pressure, Altitude — 

Reference Value: 101.3 kPa (1013 mbar) 
Rated Range of Use: 70.0 to 106.0 kPa (up 
to 2200 m) (700 to 1060 mbar) 

Limit Range of Operation: 53.3 to 106.0 kPa 
(up to 4300 m) (533 to 1060 mbar). 


Interference Emission and Interference 


Immunity — CE marking as per 89/336 EC 
(EN 55 022/B and EN 50 082/1). 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
(without handle) 
Нед 315. 1240 | 
Width —' 2 490 17.72 
Оер. ЗИ. 12.24 — 
Weight kg Ib 
Mainframe 

with handle. Approx. 10.5 4.77 


Fully equipped — 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DIGITAL ACCESS SYSTEM DASY 

Digital Nonblocking Space/Time Multiplexer 
Mainframe with CPU, Display and Control Unit and 
13 Slots for Input and Output Modules. 
Includes: Line Input 230/110 V, Various Adapter 
Cables, Manual German/English. Requires: At 
Least 1 Input and 1 Output Module to Run the 
System. Order 7KK5302-1SA01. 

DIGITAL ACCESS SYSTEM 

Equal to 7KK5302-1SA01 but Line Input 48/60 V. 
Order 7KK5302-1SB01. 


RECOMMENDED ACCESSORIES 

Input Module For PCM30 Links - Module DDM. 
Setting: PCM 30. Condition: Cable For Input 
Module 7KK53025A — 


120 Q: Order 7KK5302-2RA01. 
High Impedance: Order 7KK5302-2RA03. 
75 О: Order 7KK5302-2RA05. 


Output Module For PCM 30 Links - Module DDA. 
Requires: Cable For Output Module 7KK53025B 

— Order 7KK5302-2RB01. 

Cable for Input Module. 4 Pieces, Length: 5 Meter 
Order 7KK5302-5AA01. 

Cable for Input Module. 4 Pieces, Length: 6 Meter 
Order 7KK5302-5AB01. 

Cable for Input Module. 4 Pieces, Length: 10 Meter 
Order 7KK5302-5AC01. 

Cable for Input Module. 4 Pieces, Length: 5 Meter 
Order 7KK5302-5BA01. 

Cable for Input Module. 4 Pieces, Length: 6 Meter 
Order 7KK5302-5BB01. 

Cable for Input Module. 4 Pieces, Length: 10 Meter 
Order 7KK5302-5BC01. 


Protocol 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NEM 


http://www.tek.com 
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are manufactured in ISO 
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VXI Introduction 


VXI Instrumentation System 


VXI (VME eXtensions for Instrumentation) has emerged as the principal force for open sys- 
tems in the test and measurement market. From strong beginnings in the military/aerospace 
arena, the VXI presence in commercial applications has expanded dramatically. VXI is of 
extreme importance to the marketplace. Its growing popularity is based on three key factors: 
* Users need access to a comprehensive selection of products that meet their 

application requirements 


• VXI offerings achieve higher system performance for the price 


e VXIplug&play offers open systems with standardized software interfaces 
for compatibility 


As one of the founding members of the VXI standards movement, Tektronix provides a 
portfolio of VXI instrument modules and mainframes, setting price/performance benchmarks 
and driving the test industry to create and support open system architectures. 


Through many years of tremendous growth, much of the attention on VXI has focused on 
building pieces and parts. Now, with over 1200 VXI products on the market, the focus is 
on how end-users can best integrate multi-vendor pieces into complete systems. Leading 
suppliers are working together to make VXI easier to use and program. 


VXI: THE CHOICE FOR OPEN SYSTEMS 

VXI is a multi-vendor industry standard (IEEE 1155) for modular instrumentation. Never 
before has VXI had as many capabilities as it does today. VXI products cover a wide range 
of applications, with components such as instruments, mainframes, software, controllers 
and system solutions. The success of VXI as an open, multi-vendor platform is a testament 
to the value of multi-vendor standards and has made VXI the platform of choice for open 
instrumentation systems. 


STANDARD FRAMEWORKS 

VXIplug&play uses the concept of standard system frameworks to achieve “plug&play” confi- 
dence. So it can be easily identified, each framework has a name along with a list of the oper- 
ating system software and application development software tools used in the framework. 
Users choose their framework based on their system software and then use the framework 
designation when choosing the rest of their system components. 


Popular VXIplug&play frameworks are based on Microsoft's Windows operating systems; 


WIN, WIN95 and WINNT. You can download Tektronix VXIplug&play instrument software 
from the Tektronix Web site (http://www.tek.com/Measurement/vxidrivers). 


INTRODUCTION ...........................- 430 
DIGITIZERS/WAVEFORM ANALYZERS ...423 
* 5 GS/s, 1 GHz High Performance (8-Bit) 
* 1 GS/s, 250 MHz High Performance (8-Bit) 
* 10 MS/s, 5 MHz High Throughput (12-Bit) 
* 200 KS/s, 300 kHz High Resolution (16-Bit) 
MAINFRAMES „с... onbres 424 
* 13-slot "Super Cooler" Mainframe 

• 13-slot IntelliFrame® Mainframe 

* 13-slot Low Cost Mainframe 


MEASUREMENT ........................... 426 
* 5.5 Digit DMM 

* 500 MHz/3 GHz Counters 

* A/D Comparators 
SOURCES...............-. Du res MEE 427 


* 25 MS/s Arbitrary Generato 
• 25 MHz Function Generator 
* 16-Bit, 12-Channel D/A 

* 12-Bit, 8-Channel D/A 


ШЕПА анны 428 
* Digital 1/0 

* Pulse Generator 

АМОС... селен каве кави аера ..429 


* ARINC 429 Bus Interface 


* ARINC 629 with Error Injection Bus 
Interface 


* Mil-Std-1553 Bus Interface 
SWITCHING/SCANNING ................... 430 
* 120-Channel Scanners 

* Matrix Switches 

* Medium- and High-density Switches 

* High Current Switches 

* 1.3 GHz RF Switches 

* Relay/High Output Voltage Drivers 
SOFTWARE AND SLOT 0 MODULES ....432 
* LabVIEW 

e Lab Windows/CVI 

* MXIBUS Slot O Interface 
PROGRAMMABLE OPTICAL 

ATTENUATOR MODULE ...................433 
* VX0A41 

VXI CABLES AND CONNECTORS ......... 435 
VXI PRODUCT SUMMARY ................ 437 
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VXI Introduction 


т 

la € Features 

* Interoperability 

* Broad Range of Instrument Choices 


* Open Architecture Supports Multi-vendor 
System Configurations 


• VXIplug&play Software 
* Worldwide Service and Support 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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VX4101A MultiPag™ | Instrument. 


A Broad Product Portfolio 
Today's Tektronix VXI product line includes 
a broad selection of VXI products capable of 
meeting widely varying customer needs and 
covering a major part of VXI market require- 
ments. Many Tektronix VXI products have 
completed the intense development process 
required for extremely high-performance 
products and are making important contribu- 
tions to new markets. To provide complete 
VXI solutions to end-users, Tektronix has 
developed strategic partnerships with com- 
panies that provide complementary offerings 
such as LabWindows/CVI and LabVIEW 
software from National Instruments. 


Customers include self-integrating end- 
users, third-party systems integrators, value- 
added resellers and OEMs. VXI systems are 
now common in communications test equip- 
ment, computer and peripherals testing, 
avionics, automotive, ATE systems and med- 
ical manufacturing applications. Proven 
Tektronix VXI products include: 

* Measurement Instruments: Waveform 
Digitizers/Analyzers, Digital Multimeters, 
and Universal Counters 

• Stimulus Instruments: Pulse Generators, 
Arbitrary Waveform Generators, 

D/A Converters and Function Generators 


* Switching and Scanning Instruments 
and Accessories 


* Avionics Bus Testing Instruments 
* Mainframes 

* Slot 0 Interfaces 

* Application Development Software 


PRICE/PERFORMANCE LEADERSHIP 

As a leader in the VXI instrument modules 
market, Tektronix identified the need to set 
the pace for price/performance VXI solutions. 
In the past, test engineers, unable to find key 
VXI instruments capable of handling their 
application needs at a price within their 
budgets, have been forced to create hybrid 
systems that incorporate both VXI and GPIB 
equipment. Older VXI designs are limited in 
performance and functionality because they 
are often benchtop instruments repackaged 
into a modular format. Unable to take 
advantage of the benefits of the open VXI 
architecture, they can neither offer high 
enough performance nor fulfill the price/ 
performance expectations that VXI promises. 
Tektronix VXI products are developed exclu- 
sively for the VXI environment and designed 
to leverage every price and performance 
advantage in the architecture. 

Examples of this are the TVS600A Series 

of VXI waveform analyzers. The TVS600A 

is based on traditional Tektronix high- 
acquisition technology and is designed to 
take advantage of VXI technology. 


Test system developers who have been able 
to create only partial VXI solutions, or new 
adopters seeking to replicate their old GPIB 
systems with VXI, can now find the perfor- 
mance they need in a smaller package with 
the VXI form factor. One excellent example 
of this trend is the VX4101A MultiPaq™ 
instrument. This module incorporates six 
core instrumentation functions — a 5.5 digit 
DMM, a high performance 250/500 MHz 
universal counter, 32 bits of digital 1/0, 

8 channels of D/A, 8 relay drivers, and a 
SurePath™ switch controller — into a single 
slot module. Such dense functionality, indus- 
try-leading performance levels and 

a highly competitive price, enable new 
Tektronix VXI products to make quantum 
leaps in performance at excellent prices. 
This fulfills the promise of VXI. 


VXI Digitizers/Waveform Analyzers 


ГА 
laf Features 


DIGITIZERS 

„ 200 KS/s, 10 MS/s, 1 GS/s, 5 GS/s 
* 16-Bit, 12-Bit, 8-Bit Resolution 

* Extensive Signal Analysis 

* Template & Limit Testing 

* Flexible Signal Conditioning 

* Sophisticated Triggers & Recording 


» VXIplug&play in WIN, WIN95 and 
WINNT Frameworks 


Applications 


* High Performance ATE Systems 
• Multi-channel Data Collection 
* Research and Characterization 


RS See Tektronix on the World Wide Web: 
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Digitizers/Waveform Analyzers 
Tektronix offers a complete portfolio of 
digitizing products covering a broad spec- 
trum of applications. These self-contained 
instruments include flexible signal condition- 
ing to accurately capture a wide range 

of signals. Sophisticated trigger, timebase 
and memory features reliably capture events 
of interest. Built-in signal processing and 
analysis functions quickly reduce raw data 
to answers, simplifying system integration 
and enhancing test throughput. 


All modules are fully compliant with 
VXIplug&play WIN, WIN95 and WINNT 
frameworks. Each instrument driver provides 
full access to product functions, and the 
installation disk includes driver source code, 
pre-compiled DLL and a help file describing 
each function call. The soft front panel appli- 
cation provides a graphical interactive control 
panel that simplifies system integration and 
product familiarization. Each digitizer is 
message-based with enhancements for fast 
waveform transfer, simplifying integration 
into non-VXIplug&play environments. 


SOPHISTICATED OSCILLOSCOPES IN VXI 
TVS600A Series models offer two or four 
channels and 250 MHz or 1 GHz bandwidth. 
Packed with signal analysis functions that 
ensure accurate repeatable testing, these 
instruments provide the test system builder 
with a familiar and flexible test resource. 


Measurements and calculations can be 
combined in sophisticated expressions 
returning time- or frequency-domain traces, 
parametric values or simple pass-fail limit 
test indications. Waveform template testing 
with scaling, time-shifting and qualification 
criteria provides an additional standards- 
compliance test technique. 


TVS600A Series of Waveform Analyzers. 


MID-BANDWIDTH SYSTEM RESOURCE 

The versatile VX4240 system digitizer offers 
high resolution, deep memory and built-in 
signal analysis making it an excellent solu- 
tion for mid-bandwidth applications. The 
input range is finely programmable so sig- 
nals can be spread over the full 12-Bit A/D 
range, maximizing resolution. Waveform 
memory is expandable from 256 K samples 
to 1 M for deep record applications. The 
instrument contains an extensive portfolio of 
application-oriented time- and frequency- 
domain measurements for efficient testing. 


HIGH RESOLUTION MULTI-CHANNEL CAPTURE 
The VX4244 offers 16 channels of simultane- 
ous low speed, high resolution data capture. 
Channel groups may be independently trig- 
gered, clocked and transferred to the system 
controller. Trigger time-stamps preserve tem- 
poral relationships across groups and each 
group clock can be divided down from a 
master source. The companion VX4780 sig- 
nal conditioning module expands the range of 
input signals and includes gain, attenuation 
and finely programmable low-pass filtering. 


VXI DIGITIZERS/WAVEFORM ANALYZERS SELECTION TABLE 


Sample Vertical Record length. 

Instrument Bandwidth Channels Rate Resolution (samples) 
TVS645A 8-bit 
TVS625A 8-bit 
TVS641A | 8-bit 
тувемА — 250М% — — 2 — 16% — | и _ 
VX4240 _ 12-bit 
VX4244 300 kHz 16 200 kS/s 16 bit 

8 200 kS/s 128 K 

a Ec 200 kS/s EE, 296К ИНЬ 

VX4780. 200kHz . 16 .... Signal Conditioner for VX4244 
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VXI Mainframes 


UL listing, CSA certification, EC 
92 and Low Voltage Directive 
compliance guarantee a safe, 
quiet environment. 


Intelligent Backplane auto- 
matically jumpers empty 
slots with highly reliable 
Solid state implementation. 


Enhanced Monitoring pro- 
vides detailed information 
on mainframe status 
(Standard on VX1420A and 
VX14104). 


IntelliGuides sense presence of 
modules and block airflow to 
empty slots. The result — more 
airflow where it’s needed and 
quieter operation. 


VXI Mainframes 
The mainframe can be viewed as the most 
important VXI instrument in a system. It is 
responsible for the complete environment 
for VXI modules: power, cooling, EMI, 
mechanical, and backplane communication 
and timing. The performance of the main- 
frame directly impacts the performance of 
the modules: 
* More available power allows greater 
flexibility for future instrument selection 
* Better mainframe cooling extends the life of 
the instruments 


* More EMI protection improves 
measurement accuracy 


* Better mechanical design makes mainte- 
nance and system integration easier 


* Superior backplane CLK10 distribution 
improves system timing accuracy 


Tektronix has a family of VXI IntelliFrame9 
Mainframes that covers a broad range of 
applications and requirements. The VX1420A 
SuperCooler has massive cooling capabilities 
that can satisfy even the most stringent 
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Power Supply with high peak and 


dynamic current capacity handles 


onix VX1420A ROS 


arent BUSES 


sitive pressure cooling and 
metered plenum ensure uniform 
airflow across occupied slots. 


requirements. With 875 watts of usable 
power and with both the enhanced monitor 
and fluorescent display standard, the 
VX1420A SuperCooler is the premier VXI 
mainframe product. 


The VX1410A mainframe replaces the popu- 
lar VX1410 mainframe with improvements 

made to the cooling, EMI protection and the 
enhanced monitor (which is now standard). 


The VX1411A benefits from many of the 
improvements implemented in the VX1410A 
which makes this mainframe a high perfor- 
mance/low cost leader. 


All Tektronix VXI mainframes have Options 
A1 through A5 for non-U.S. power cords. 
VX1420A/VX1410A Enhanced Monitor 
Provides Readout of: 

- Input air temperature 

— Temperature rise for each slot 

— Each power supply voltage 

— Each power supply current 

— Fan speeds 

— Hours of operation timer 

— Air filter cleaning timer 


present and future power needs. 


A front panel, fluorescent 
display is used to sequence 
through mainframe status 
(optional on VX1410A). 


Input air temperature 
and the exhaust 
temperature for each 
slot are monitored to 
ensure proper cooling, 
and the fan speed is 
automatically adjusted. 


Standard EMI DIN 
shields improve EMI 
performance. 


Full differential distribution of 
CLK10 provides a much 
Cleaner timing source for VXI 
instruments. 


And: 
— Allows user selection of alarm conditions 
— Communicates as a message-based 
instrument and RS-232 
- Includes VXI p/ug&play software driver 


INTELLIFRAME MAINFRAME OPTIONS NOT 
SHOWN ABOVE: 
* Rack Kit 
- VXIplug&play-compatible, accepts 
VXIplug&play receivers without need for 
expensive adapters 
— Adjustable recess accommodates cables 
with large bend radii 
— Lexan door is stronger than acrylic, 
providing better protection while allowing 
visibility of instrument front panels 
— Top and bottom vertical cable accesses 
allow for shorter cables to instruments 
above and below the mainframe, 
improving signal fidelity 


VXI Mainframes 


Rear intake and side 
exhaust allow safe Enhanced monitor rear 
stacking with other panel provides access to 
is each power rail, ACFAIL*, 
SYSRESET", and fan 
tachs as well as remote 
on/off capability. 


Reliable, easy-to-replace, 
plug-in power supply. 


Enhanced monitor 
includes RS-232 
port as well as a 
VXI bus port. 


Easy-to-access 
air filter. 


Superior cooling achieved with only two 
high-performance fans! Better cooling 
increases instrument life. Fewer fans 
increase mainframe reliability. 


Easy-to-replace fans. 


VX1410A IntelliFrame Mainframe Rear View 


VXI INTELLIFRAME MAINFRAMES 
e Superior Cooling 


* High Power 

* High Reliability; Auto-configure Backplane 
* EMI DIN Shields Standard 

* Easy Maintenance 


* Optional Variable-recess Rack 
Mount Hardware 


* Optional Variable-depth Cable Tray 
* CE, UL, CSA and Low Voltage Directive 


VX1410A 
* Enhanced monitor is standard 


VX1420A 

* Enhanced monitor, Fluorescent 
display and SuperCooler fan pack 
are standard 


VX1420A, VX1410A and IntelliFrame Mainframe Family # 
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VXI Measurement 


sw 
laf Features 


VXI MEASUREMENT 

* Wide Range of General Purpose 
Instruments, All VXIplug&play-compliant 

* AC, DC, |, and Related Digital 
Multimeter Functions 

* Frequency, Time Interval, and Other 
Universal Counter Functions 


VX4101A DMM FEATURES 
* DC/AC Volts, DC Current & 2/4 Wire 
Resistance Measurements 


* Provides for More Than 500 Aperture 
Selections to Allow for Very Fine Control 
of the Accuracy vs. Speed Trade-offs 


* Auto-ranging and Auto-zero 

* 4 Ksample On-board Buffer 

* Fast Data Channel to Move Data 
Rapidly to Host 


VX4101A UNIVERSAL COUNTER FEATURES 
* 250 MHz Performance at 10 Digits/second 
Resolution 


* Option 1C Increases Performance 
to 500 MHz 


* Option 2C is a Prescaler Input that 
Operates Up to 3 GHz 


* Front-end Counter Capabilities Include 
Filters, Attenuation, Gain, Offset, and 
Hysteresis 


Applications 


* Automated AC/DC Measurement 


* High Performance and General Purpose 
Time/Freq Measurements to 3 GHz 


* Analog/Digital Comparison 
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VX4101A MultiPaq™ Instrument Soft 
Front Panels. 


Measurement 

Whether it’s micro amps or hundred volt sig- 
nals, your measurement subsystem is one of 
the most important functions of your VXI test 
and measurement system. Easy program- 
ming, well behaved and predictable opera- 
tion, accuracy and repeatable measurements 
are the key requirements of this kind of 
equipment. With Tektronix' many years of 
experience with user signals and demands, 
you are assured of satisfying performance in 
these areas, not to mention functions and 
specs that are hard to beat. As a founding 
member of both the VXI Consortium and 
VXIplug&play Systems Alliance, Tektronix is 
committed to making instruments that are 
built upon an open architecture and that are 
easy to integrate. 


PRODUCTS 

The newest product in the Tektronix 
measurement instrument portfolio is the 
VX4101A MultiPaq™ Instrument. Tektronix 
has designed an instrument that combines 
the functions of a 5.5-digit DMM, a 
250-500 MHz Universal Counter, 32 bits of 
digital 1/0, 8 channels of D/A, 8 relay drivers 
and a SurePath™ Relay Controller. The 
SurePath Controller is capable of controlling 
any combination of switching modules from 
the Tektronix SurePath family 


The VX4101A has a message-based SCPI 
command set that is IEEE-488.2 compatible 
making it easy to program. The VX4101A 
clearly sets a new price/performance bench- 
mark for VXI instruments. 


Tektronix offers the VX4286 and VX4287, 
Analog/Digital Comparators that are capable 
of being programmed to process standard 
TTL logic levels or voltages of up to +50 VDC. 


THE SYSTEM VIEW 

Tektronix manufactures its VXI measurement 
products and support software with the user 
in mind. You will find that VXIplug&play 
drivers simplify and enhance test systems 
and test program development. As computer 
and operating systems evolve, so too will our 
VXIplug&play drivers. Tektronix products are 
compatible with WIN, WIN95, and WINNT 
frameworks. With Tektronix, you can expect 
solid, predictable instrument measurements 
and quick learning curves with our drivers 
and application software. This translates into 
faster system development times and more 
reliable systems once they are up and running. 


VXI MEASUREMENT INSTRUMENTS TABLE 


Instrument Function Key Specs 
VX4101A DMM, 5.5 Digits with memory, 
Universal 250 or 500 MHz/3 GHz 
Counter prescaler, with memory 

xi 32 Channels 

VX4287 A/D Comparator 32 Channels 


Key Features 
MultiPaq'" Instrument: DMM, 
Universal Counter, Digital 1/0, D/A, 
Relay Drivers and SurePath™ Controller 


__ Differential прив 


VXI Sources 


ГА | 
X Features 


VXI SOURCES 
e Wide Range of General 
Purpose Instruments 


• VXIplug&play-compliant 

e High Output 16-Bit DACs 

e Isolated Output, 25 MHz 
Function Generator 

e 25 MSample/sec Arbitrary Waveform 
Generator with Deep Memory 

e High Reliability/Excellent Stability 
and Accuracy 


Applications 


* Audio Signal Generation 

* Sweep & Modulation Source 

* Sensor Simulation 

* Complex Signal Generation 

* Bio-electrical Signal Simulation 
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25 MHz Function Generator. 


Sources 

When looking for information, it is always 
best to go to the source. Tektronix has long 
mastered the ability to design high perfor- 
mance, high value signal sources. This 
tradition continues into Tektronix’ family 

of VXI signal sources. 


One of the most common requirements of 
any automated test system is to simulate the 
operating environment the Unit Under Test 
(UUT) will encounter in actual use. 


Whether you are involved with testing Defense, 
Aerospace, Automotive, or Medical electronics, 
or just have the need to supply a unique ana- 
log stimulus to the UUT, Tektronix has a VXI- 
based signal source to meet your needs. 


A SPECTRUM OF SOLUTIONS 

Tektronix offers a wide array of VXl-based 
signal generation products optimized to meet 
the requirements of sophisticated automatic 
test system design. 


Today's test requirements often demand 
more than just the standard waveforms. 
Margin testing and simulation of unique 

test signals call for the ability to design the 
waveform. An Arbitrary Waveform Generator 
(AWG) is the ideal choice for stimulus 
requirements that cannot be satisfied with 
standard sine, pulse, ramp or triangle wave- 
forms. An AWG allows the test engineer to 
define the waveform as a series of separate 
voltages output at a fixed clock rate to create 
the analog signal digitally. The digital cre- 
ation technique employed by AWGs provides 
the maximum amount of flexibility in tailoring 
the signal to the needs of the test scenario. 


Tektronix VX4790A ARB 


VX4790A 


Tektronix 


25 MS/s Arbitrary Waveform Generator. 


Function Generators provide spectrally pure 
waveforms for use in applications demanding 
low noise and standard wave shapes. Often, 
function generators are called on to be the 
modulation source in telecommunications or 
radio test systems. The VX4750 offers built- 
in state of the art modulation capabilities 
ranging from AM, FM and Phase Modulation 
to FSK and PSK. 


IT’S JUST DC 

One of the most common test needs is to 
supply precision DC voltages to the UUT. 
The need may be to simulate a sensor or 
transducer, provide an accurate voltage 
eference, or just provide power to the UUT 
in place of an expensive stand alone power 
supply. The VX4730 fills all of these needs 
with 16-Bit precision, high current output 
and 12 independent channels. 


PRODUCTIVITY 

The Tektronix family of VXI signal sources 
offers enhancements to speed integration of 
your test system strategy. Innovative designs 
include deep AWG memory that permit loading 
of multiple waveforms at power up, eliminating 
the need to load new waveforms during test 
execution time, a costly and inefficient com- 
promise. The isolated output of the VX4750 
permits the high quality signal from the instru- 
ment to reach the UUT intact, reducing the 
effects of ground loops and the electrically 
noisy environment of the production test area. 


These features and many more prove 
Tektronix' understanding and commitment 
to providing the best VXI signal source 
solution available. 


VXI SOURCE INSTRUMENTS SELECTION TABLE 


Instrument Function Key Specs Key Features 
T3A270 D/A 2 Channel User Defined Serial Patterns 


VX4101A D/A 


Instrument: DMM, Universal Counter, Digital 1/0, 
D/A, Relay Drivers and SurePath controller 


12 Channel о 16-Bit +16 V 400 MA а. 
VAGTOU EUR GUO SERSANT... 25MHz — Modulation, Frequency Sweep, Isolated Output —— 
VX4790A Arbitrary Waveform 25 MS/s 12-Bit, +10 V, built-in sine, 


_ Generator _ 
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VXI Digital 


Pa € Features 


* TTL & CMOS-compatible Instruments 


* Serial and Parallel Tools 


* Cost Effective Basic Digital Pin Instruments 
with Simple to Use VXIp/ug&play Driver 
Support 


Applications 


* General Purpose Digital 1/0 
* Serial Bus Test Applications 
* PCB Module or Card Testing 


See Tektronix on the World Wide Web: 
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VX4801 
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VX4801 


48-CH Isolated Digital I/O. 


Digital Testing 


Due to the ever-increasing amount of digital 
testing required for today's electronic prod- 
ucts, modularity and functionality are two key 
aspects in designing today's test systems. 
VXI is ideal in addressing both of those 
requirements. Tektronix digital test instru- 
ments are designed to provide the maximum 
amount of functionality in a form factor that 
was developed as an industry standard for 
modularity. These instruments are used in 
applications ranging from manufacturing 
process control to aerospace and telecom- 
munications. Like all of our instruments, 

the digital test instruments are designed to 
provide maximum reliability and maximum 
flexibility in test system design. 


Products 


VX4101A 

The VX4101A MultiPaq™ Instrument 
provides six core measurements, including 
32 bits of digital 1/0. The programmable 
threshold allows use with TTL and non-TTL 
signals. Memory behind both the input and 
output pins allows operation with minimal 
controller intervention. 

VX4801 & VX4802 

The extensive array of programmable features 


of Tektronix VXI digital test instruments is a 
major factor in the equipment's flexibility and 


оо 


73А270 


73A270 ЗМЕИ 
10 MHz Arbitrary Pulse/Pattern Generator. 


makes test implementation a much easier 
task. For example, with both the VX4801 and 
VX4802 Programmable Digital 1/0 Modules, 
1/0 lines can be independently configured in 
groups of 8-Bit bytes. Each byte can be pro- 
grammed to be either an output or an input 
set. In addition, the VX4801 and VX4802 also 
provide software controls for definition of 
masks for input and output data, and the 
ability to define logic sense of input, output, 
and handshake lines. 


73A270 

Tektronix’ experience in serial avionics, auto- 
motive and communications buses has been 
the basis for the design of the 73A270 Serial 
Pulse Pattern Generator Module. The 73A270 
is a two channel instrument where both 
channels can be individually programmed, 
and each channel contains a 1,600 event 
high speed location memory. Since the mod- 
ule allows programming of 1,600 duration 
values (not just 1,600 1’s and 0’s), very com- 
plex pulse trains of very long durations may 
be programmed. 

All of the Tektronix digital instruments are 
message-based to ensure compatibility with 
the widest range of system controllers and to 
simplify the programmer's task of developing 
test software. The ease of programming mes- 
sage-based instruments also shortens the 
time required for system expansion 

or modification. 


VXI DIGITAL SELECTION TABLE 


Instrument Function Key Specs Key Features 
73A270 Arbitrary Pulse/ 2 Fast Serial Complex pulse trains 
Pattern Generator Channels 
VX4101A Digital 1/0 32 Programmable MultiPag™ Instrument: DMM, 
threshold 1/05 Universal Counter, Digital 1/0, 
D/A, Relay Drivers and 
SurePath Controller 
VX4801 Isolated Digital 1/0 48-CH TTL/CMOS Byte-by-byte 1/0 programming 
VX4802 Digital 1/0 80-CH TTL/CMOS User masks 


VXI Avionics 


т 
) € Features 
VXI AVIONICS TEST 


* MIL-STD-1553 Bus Controller, Bus Monitor 
and Remote Terminal Simulator 


* ARINC 429 Receiver/Transmitter 
e ARINC 629 Multi-terminal Simulator 


* Discrete 1/0 and Aircraft 
Transducer Simulation 
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AVIONICS PRODUCT SELECTION GUIDE 


Type Description Applications 
VX4428 Quad ARINC 429 Test and control LRUS via 


Transmitter and Receiver 


VX4469A АВІМС 629 Simulator 
with Enhanced Error Injection 


73A455 Dual-channel 
MIL-STD-1553 
Avionics 


Tektronix has a long history of commitment 
to aerospace and avionics testing. This year, 
Tektronix offers a range of products and ser- 
vices tailored to the avionics community. 
Whether you are a self-integrator of avionics 
ATE systems or need avionics test system 
integration services and expertise, Tektronix 
has the experience, products and services to 
get you off the ground quickly and reliably. 


Tektronix offers a range of VXI-based instru- 
mentation and communication interfaces 
specifically designed for avionics test and 
simulation. Our products include ARINC 429, 


ARINC 629, and MIL-STD-1553 VXI modules. 


These products are used by airlines and 
depot repair facilities worldwide. Tektronix 
VXI instruments are included in avionics ATE 
systems supplied by leading avionics and air- 
craft manufacturers worldwide. 


ARINC 629 

In support of Boeing's B777 aircraft, 
Tektronix is offering the VX4469A 
ARINC 629 Simulator with Enhanced 
Error Injection. 


ARINC 429 Transmitter and Receiver 
Up to 3 terminals with full error injection 
Emulate multiple terminals in real time 
Simulate bus controller, 

remote terminal, or bus monitor 


The VX4469A is our third generation 

ARINC 629 tester whose enhancements are a 
direct result of our experience and customer 
feedback on our earlier products. The 
VX4469A combines all of the functions of 
the proven VX4469 with new error injection 
capability you need to get your test system 
flying. The VX4469A provides you with an 
advanced tool for ARINC 629 communica- 
tion, bus traffic simulation, and bit, word and 
message level error injection. The VX4469A 
provides the maximum visibility into your 
LRU's ARINC 629 interface. 


ARINC 429 

Used on virtually every commercial passenger 
aircraft, ARINC 429 is the main serial commu- 
nication interface between avionics units. The 
VX4428 offers unsurpassed ARINC 429 test 
and communication capability. The VX4428 
four-channel transmitter and receiver module 
provides full error injection and detection 
required for avionics automatic test systems. 


MIL-STD-1553 

The 73A455 is a standard in the industry 

for testing today's modern defense avionics 
units. More than a Mil-Std-1553 communica- 
tion interface, the 734455 offers full test 
capability whether your application requires 
bus controller or remote terminal simulation. 
Offering dual redundant functionality, the 
73A455 provides two fully independent 
channels with full error injection and 
detection, programmable amplitude and 
receive thresholds. 
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VXI SWITCHING 

* Relay Switching in SPST and 
SPDT Configurations 

* Relay Scanners Offer 1-wire, 2-wire, 
and 4-wire Configurations up to 
240 Channels Per Module 

* Relay Matrix with 256 Cross Points, 
Latching Configurations 

• 1.3 GHz RF Multiplexer Offers Eight 
One x Four Multiplexers in a Single Slot 


* Relay Drivers/Solenoid Controllers to 
50 V DC and 300 mA 


Features 


Applications 


* RF Multiplexer 

* Scanner/Multiplexer 

* Relay Switch 

* Matrix Switching 

* Relay Switching Up to 10 A 


I SN See Tektronix on the World Wide Web: 
МИМИ hitp://www.tek.com 
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\й interface and 
Stave Controller 
Daughter Board 


VXI Backplane 
Local Bus 


я Bapane 
Connectors. 


Daughter Board 
Connectors 


Multiple SurePath Modules 
Block diagram of a SurePath configuration. 


Frontpanel Connectors. 


Tektronix SurePath™ Family 
of Relay Switching 


The SurePath VXI switching architecture from 
Tektronix combines exceptional reliability, 
uncompromising performance, and increased 
channel density with superb value to provide 
you with world-class signal switching and 
routing to meet the demands of manufac- 
turing test applications. 


The VX4351 40-Channel 10 A SPST Relay 
Switching Module is a high-current VXI 
switching module that extends the power 
handling capability of Tektronix’ SurePath 
routing and switching technology from 2 to 
10 A. The VX4351 allows automotive and 
defense/aerospace engineers to easily, 
accurately and reliably test at a high current 
without the need for externally mounted 
relays. The VX4351 features interchangeable 
socketed relays that create a fully integrated 
test solution and improve ease of use. 


The SurePath family consists of the following 
switching modules and a VXI Interface and 
Slave Control daughter board: 


VX4320 RF MULTIPLEXER 

Eight 1x4 RF multiplexers in a tree 
configuration give uncompromising RF 
switching performance and channel density. 


VX4330 SCANNER/MULTIPLEXER 

Provides high channel density and superior 
signal switching capability. Programmable 
configurations: 240 1-wire, 120 2-wire, or 
60 4-wire channels. 


VX4350 SPDT RELAY SWITCHING MODULE 
64 channels of 2 A, 220 V DC/250 V AC 
switching provides superior Tektronix 
SurePath Family of Relay Switching 
application flexibility. 


Tektronix SurePath Relays 


Tektroni 


PE о 


256 Cross Point Switch. 


VX4351 40-CH 10 A SPST RELAY 
SWITCHING MODULE 

40 channels of 10 A, SPST, 250 V DC/V 
AC switching provide unmatched Tektronix 
SurePath Family of Relay Switching 
application flexibility. Programmable as a 
20-channel DPST configuration. 


VX4380 256 CROSS POINT SWITCH MATRIX 
Configure as four individual 4x16, or single 
16x16, 8x32, or 4x64 matrices. Other two- 
and four-wire configurations including multi- 
module applications are possible. 


THE SUREPATH FAMILY 

SurePath modules use an innovative relay 
control architecture to reduce cost, improve 
reliability, simplify programming, and speed 
test program execution. Each SurePath 
module is controlled over the VXI local bus 
by a VXI Interface and Slave Control daughter 
board. The daughter board can control up to 
twelve SurePath modules. Only one daughter 
board or VX4101A MultiPaq™ Instrument is 
required per VXI chassis. However, maximum 
flexibility in test system design is ensured 
when each SurePath module is fitted with the 
optional daughter board. This results in fully 
independent operation. Whether you choose 
to implement your SurePath switching sub- 
system with a single or multiple daughter 
boards, there is no loss of throughput or 
execution speed. 


VXI Switching and Scanning 


VX4350 асаа à 
64-CH SPDT Relay Switching. 


CABLE ACCESSORIES 

The SurePath family offers an extensive array 
of system integration accessories that will 
enable you to fabricate your own cables or 
select a pre-configured cable assembly from 
Tektronix. Available accessories include 
connector kits, crimp and disassembly tools, 
and fully documented cable assemblies of 
various lengths. 


QUALITY 

All SurePath modules have been rigorously 
tested and certified to Mil-T-28800E, IEC 
1010, UL 3111, and EC92 quality standards. 
SurePath modules are IEEE-488.2, SCPI, and 
VXIplug&play-compliant. 


SWITCH CONFIGURATIONS 

In virtually all automatic test applications, 
the test engineer must evaluate signal 
routing and switching requirements. The 
VXI platform or architecture offers a variety 
of integration options for the test engineer 
to consider. Tektronix offers a wide array of 
different switching solutions ranging from 
matrices, scanners, multiplexers, RF 
switching, and an assortment of general pur- 
pose independent relay switches. Tektronix 
offers a switching solution for virtually any 
ATE requirement needing high density, 
excellent signal fidelity, and ease of 
integration and programming. All of our 
relay switching products offer a full line 

of accessories and cable assemblies. A 
pre-wired cable can significantly reduce your 
system integration efforts by freeing up test 
engineering resources to concentrate on 
"Value Added" contributions. 


SCANNER/MULTIPLEXER 

In scan mode the VX4330 can be pro- 
grammed to allow one channel to be closed 
at a time. An analogy for its operation is a 
rotary switch that allows you to select one 


SWITCHING AND SCANNING SELECTION GUIDE 


Type Configuration No. of Channels lswitch max Vinax ОС/АС 

Relay Switching 

VX4350 SurePath — — |. SEDI C с 114 2А 2220290 — . 
шера. SERES 40 т 

\Х4357 Ж re 18250 M 

VX4330 SurePath Programmable | | | 1202-wire. 2A 220/290 

Matrix 

VX4380 SurePath — ^ | || Selectable _ 236-cross Points 2А 220/50 — 

RF Switch 

VX4320 SurePath _ Tree 8groupsofixXs — ^ à 10W 28VDC _ 

Relay Control 

73A308 Open Collector — — 80 outputs — — 300mA —  50VDC _ 

УХАЧОТА SurePath Open Collector —  — Soupus —  100тА 35100. 

of many positions. When the command to RF SWITCHING 


close a channel is received, any channel 
currently closed is opened and then the 
commanded channel is closed. This is called 
"break-before-make" operation. 


In multiplexer mode, the VX4330 allows 
multiple channels to be opened or closed. 
Tektronix offer 1-wire, 2-wire and 4-wire 
scanners and multiplexers. 


GENERAL PURPOSE RELAY SWITCHING 

The switch card, which provides independent 
switches, is the most versatile. A switch card 
can be manually configured to act like a 
scanner or a matrix card. It can also be pro- 
grammed to have any number of switches 
open or close at any given time. Each switch 
on the card is controlled by individual Open 
and Close commands. 


Tektronix offers two versions of general 
purpose relay switching modules - high 
density or high current. The VX435x Family 
(VX4350, VX4351 and VX4357) gives the 
highest performance in a variety of switching 
configurations. Contact ratings up to 1,000 
VA AC, 90 WDC are available in SPST, SPDT, 
and DPST configurations. The VX4351 offers 
40 channels of 10 A relay switching. 


SWITCH MATRIX 

A switch matrix module has a number of 
switches pre-configured in columns and 
rows. Complex switching systems can be 
assembled using combinations of matrix 
switch modules.The VX4380 (2 A) provides a 
programmable cross-point type relay matrix 
for signal connection between any row and 
any column. 


The VX4320 is a single-slot C-size VXI 
module intended to switch RF and high-fre- 
quency signals. The VX4320 provides eight 
independent channel groups, each configured 
as a one-by-four coaxial multiplexer with a 50 
Q characteristic impedance. 


RELAY DRIVERS 

The 73A308 Relay Driver Module provides 80 
open collector output drivers for control of 
external relays. Each channel can sink up to 
300 mA at up to 50 V. 

The VX4101A MultiPaq™ Instrument includes 
six instrument functions, including 

a SurePath master and eight relay drivers. 
Each relay driver can sink up to 100mA at 

up to 35 V. 


SIGNAL CHARACTERISTIC CONSIDERATIONS 
When selecting the best solution to your 
switching needs, you must consider the char- 
acteristics of the signals you need to switch. 
Some signal characteristics you may need to 
consider when selecting a switching card are: 


e Number of Channels 
* Maximum Current 
* Maximum Voltage 
* Maximum Frequency 


Please refer to the above Switching/Scanning 
Selection Guide to aid you in making the best 
choice for your application. 
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VXI Software and Slot O Modules 


LabVIEW®/LabWindows®/CVI*1 


Software plays a vital role in developing 
automated instrument control systems. The 
software you use in these systems spans a 
broad range of functionality, from device 
drivers for controlling specific hardware 
interfaces to application software packages 
for developing complete systems. The quality 
and flexibility of the software you use to 
develop your instrumentation systems will 
ultimately determine your system’s overall 
quality and usefulness. 


Tektronix offers two application software 
packages: LabVIEW for Windows 95/NT 
and LabWindows/CVI for Windows 95/NT. 
LabVIEW and LabWindows/CVI supply you 
with all the software development tools you 
need to integrate your instrumentation 
system using off-the-shelf, standard com- 
puters and instrumentation hardware. 


LabVIEW and LabWindows/CVI also give 
you tools to control instruments, acquire 
data, analyze data, and present data on 
screen or in computer hardcopy format. By 
using these packages, you can reduce your 
system development time, create higher 
quality programs, and make your system 
easier to modify and maintain. 


You can use application software to develop 
each of the three primary elements of your 
system — data acquisition, data analysis, and 
data presentation. Many vendors offer appli- 
cation software packages that focus on only 
one of the elements, or that are well suited 
for a particular application. However, most 
applications require software for all three 
elements of the system. Therefore, LabVIEW 
and LabWindows/CVI application software 
packages address all three of these elements. 


DISTINGUISHING BETWEEN LABVIEW 

AND LABWINDOWS/CVI 

The basic difference between LabVIEW and 
LabWindows/CVI is the programming 
methodology. Graphical programming in 
LabVIEW represents a revolutionary new 
approach to programming. LabVIEW 
combines the latest operating system 
technology with object-oriented program- 
ming techniques and provides the flexibility 
of a standard programming language such 
as C or Pascal. 
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LVWIN 
LabVIEW for Windows. 


LabVIEW offers an innovative programming 
methodology in which you graphically 
assemble software modules called Virtual 
Instruments (VIs). You build VIs to acquire 
data from programmable instruments and 
then analyze the data and present the results 
through graphical user interfaces (GUIs). 


LabVIEW gives you an alternative to text-based 
programming. If you are looking for a different 
way to program your instrumentation system 
without sacrificing performance, LabVIEW is 
exactly what you have been looking for. 


LabWindows/CVI is a complete ANSI C 
integrated programming environment for 
building instrumentation systems for ATE, 
test and measurement, data acquisition, and 
process monitoring and control applications. 
Built around the hardware control libraries for 
GPIB, VXI and serial instrumentation are 
extensive analysis and user interface pro- 
gramming tools, so you can build your entire 
application within LabWindows/CVI. 


Your decision between LabVIEW and 
LabWindows will most likely be based upon 
your programming preferences. If you like 
graphical programming you should consider 
LabVIEW. If you are already a C or Basic 
programmer, you should consider 
LabWindows/ CVI. 


INSTRUMENT DRIVERS 

At the core of all test and measurement sys- 
tems are the instrument drivers. Instrument 
drivers, in fact, are the most important ele- 
ment of programming VXI instrumentation. 
Instrument drivers drastically reduce soft- 
ware development costs because developers 
do not have to spend time programming the 
low level instrument control details. The 
drivers can also be reused in a variety of 
systems and configurations. 


LWCVI 


LabWindows®/CVI for Windows. 


Both LabVIEW and LabWindows/CVI are 
compatible with VXIplug&play, WIN95 and 
WINNT framework instrument software. This 
means Tektronix VXIplug&play instrument 
drivers are ready to be used in LabVIEW or 
LabWindows/CVI program development. 
Each Tektronix VXIplug&play instrument 
driver is delivered in ‘С’ source code, so 

you have the ability to create your own 
unique instrument driver. You can download 
Tektronix VXIplug&play instrument software 
from the Tektronix Web site: 
(http://www.tek.com/Measurement/vxidrivers). 


MXIBUS SLOT 0 INTERFACE 

Tektronix offers MXI Slot O modules 

that are manufactured by National 
Instruments and support LabWindows/CVI 
and LabVIEW software. 


The Multisystem Interface bus (MXIbus) 

is an open industry standard that has been 
endorsed by a variety of vendors and users, 
including Tektronix. This provides a high 
speed communications link that is not 
proprietary or tied to one particular vendor. 


The MXIbus Slot 0 module provides a high 
speed interface between an external con- 
troller and a VXIbus mainframe. 


MXIbus interfaces to multiple VXIbus main- 
frames. The MXIbus module can be added 

to an embedded configuration to extend the 
VXlbus mainframe. MXIbus Slot 0 configura- 
tions can be easily daisy chained. 

Tektronix sells the МХІ2РСІ VXI-MXI 
Interface Kit for PCl-based computers. This 
includes the MXIbus PCI card, cable and 

the VXI-MXI Slot 0 module. 


*! LabVIEW and LabWindows are registered trade- 
marks of National Instrument Corporation. 


Programmable Optical Attenuator Module 
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иш 
laf Features 


e Single-mode and Ми -тоде Input/outputs 


* Four User-changeable Optical Fiber 
Connectors 
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VXOM1 attenuators accept and deliver opti- 
cal input and output signals on connectorized 
optical fiber cables. The standard version 
VXOAM1 provides for single-mode fiber input 
and output. Options 01, 02, and 03 provide 
for the input and output of the three most 
commonly used multimode fiber sizes (50, 
62.5, and 100 рт fiber core diameters). 


Technical specifications for the VXOA41 are 
essentially the same as the Tektronix 0A5000 
Series of Programmable Optical Attenuators 
with minor exceptions. 


KEY APPLICATIONS 

The VXOA41 products are intended for use in 
production testing of high-speed fiber optic 
transmission equipment during its manufac- 
ture. Optical receiver sensitivity testing (bit 
error rate measured as a function of optical 
signal level) is an important application for 
this attenuator. 


VXOA41 products provide one basic func- 
tional building block in an all-VXI Tektronix 
manufacturing test system for SDH/SONET 
physical layer compliance testing applica- 
tions. The VXOA41 also can be used as a 
retrofit module in existing VXI test systems 
supplied by other manufacturers as well as 
those supplied by Tektronix. 


TYPICAL CONFIGURATIONS 

The VXOA41 is а double-wide VXIbus mod- 
ule. The instrument can be configured with 
numerous other modules in a VXIbus main- 
frame, thereby taking advantage of the back- 
plane triggers available. The VXOA41 is often 
used in conjunction with an optical power 
meter module and/or a stable optical source. 
The VXOA41 also may be used in a VXI- 
based SDH/SONET test system for qualifying 
SONET transmitters and receivers over their 
specified dynamic operating range (optical 
power range). Control of the instrument is 
accomplished through message-based com- 
munications and with an IEEE 488.2 compli- 
ant command set. 


FRONT PANEL INDICATORS 

The VXOA41 has five LED indicators on the 
front panel. Two of these are the standard 
Tektronix VXlbus indicators: READY and 
ACCESSED. The other three indicators are 
specific to the VXOA41: ATT ADJ, MIN ATT, 
and DISABLE. The user adjusts the various 
states and settings of the instrument through 
the command set. 


FRONT PANEL OPTICAL CONNECTORS 

The VXOM H1 is provided with FC fiber optic 
connectors installed on the front panel. 
Users wishing to convert these bulkhead 
connectors to another type (ST, SC, or DIN- 
47256) will need to order one Universal Fiber 
Optic Connector Adapter Kit (020-1885-00) 
per bulkhead connector that is to be 
changed. Users who wish to convert both 
input and output connectors will need to 
order two Universal Fiber Optic Connector 
Adapter Kits. 


MAINTENANCE 

The only routine maintenance required of the 
user is the cleaning of the optical input and 
output optical connectors. There is no rigid 
schedule for the frequency of this mainte- 
nance. It depends largely on the cleanliness 
and frequency of fiber connections and dis- 
connections made to the instrument. It is 
suggested that any noticeable increase in 
insertion loss to the instrument is indicative 
of possible fiber optic connectors that 
require cleaning 


BITE 

Built-In-Test Equipment ("BITE") is provided 
by several self tests that are automatically 
performed on power-up and may also be 
invoked on command. Circuitry tested 
includes the CPU and all memory. The 
VXOA41 supports the IEEE 488.2 defined 
*TST? and *CAL? commands. Front panel 
LEDs provide visual BITE for instrument 
readiness, system controller access, attenua- 
tion adjustment, minimum attenuation condi- 
tion, and shutter status. Instrument parame- 
ters and conditions may be read at any time 
by the system controller. 


EQUIPMENT REQUIRED 

The VXOA41 is not a stand-alone instrument 
and must be used with a Tektronix C-size 
Mainframe and VXI Slot 0 Controller and/or 
Resource Manager. Additionally a software 
utility is needed that is capable of sending 
and receiving VXI message-based com- 
mands and queries to and from a VXI device. 
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Programmable Optical Attenuator Module 


VXOA41 


Characteristics 


OPTICAL 

Wavelength Range - 600 nm to 1700 nm 
(usable wavelengths are >1100 nm for sin- 
gle-mode). 

Input/Output Fiber Type — 

Standard: Single-mode. 

Op, 1: 50/125 um diameter. 

Opt, 2: 62.5/125 um diameter. 

Opt, 3: 100/140 um diameter. 


Insertion Loss - 
Single-mode and Multi-mode: 
1100 to 1600 nm: 2 dB. 

Multi-mode only: 
700 to 1100 nm: 4 dB. 


Attenuation Range — 
700 nm to 1350 nm: 60 dB. 
1350 nm to 1600 nm: 50 dB. 
Shutter Closed: 
Std, Opt 1, and Opt 2: >100 dB. 
Option 3: »90 dB. 


Accuracy - 

Multimode Units: 
850 +20 nm, 1300 +20 nm, 
and 1550 «20 nm: «0.15 dB 
(+0.05 dBtypical). 

Single Mode Units: 
1300 +20 nm and 1550 +20 nm: 
+0.15 dB. 
All other wavelengths: «0.25 dB. 

Linearity - 

Multi-mode Units: 600 nm - 1700 nm: 
+0.05 dB. 

Single-mode Units: 1100 nm - 1700 nm: 
+0.05 dB. Repeatability: +0.05 dB 


Mode Dependent Loss - 
Relative Attenuation: +0.05 dB. 
Insertion Loss: 

Option 1: 0.25 dB. 

Options 2 & 3: 0.35 dB. 


Temperature Dependence 

(0° C to 50° C, relative to 25° C) - 
+0.005 dB/° C/dB ATT setting. 
+0.02 dB/° C (insertion loss). 


Input Return Loss — 
Single Mode Units: «-45 dB. 
Multimode Units: «—25 dB. 


Polarization Dependence — ««0.2 dB differ- 
ential in throughput attenuation. 


Maximum Optical Input — 100 mW (+20 
dBm) continuous. 


ENVIRONMENTAL 


Temperature — 

Operating: 0° C to 50? C. 
Nonoperating: -55? C to 60? C. 
Altitude — 

Operating: 4.6 km (15,000 ft). 
Nonoperating: 15 km (50,000 ft). 


Humidity — 

Operating: 90% relative humidity, 

0° C to 50° C. 

Nonoperating: 90% relative humidity, 
0? C to 60? C. 


Shock — 60 g ,half sine, 11 ms duration, 3 
shocks in each direction along 3 major axes, 
18 total shocks. 


Bench Handling — 12 drops from 45° and/or 
4 inches. 


Transportation Handling - Nonoperating: 
Drops of 36 inches on all edges, faces, 
corners. 


Emissions, EMI (conducted & radiated) — 
FCC Rules and Regulations, Part 15, Subpart 
J, Class A; VFG 243; CISPR 22. 


EMI Susceptibility — 

Radiated: IEC 801-3 (3 V/m). 

Conducted: MIL-461B (1980) CS01, CS02, 
and CS06). 


ESD Susceptibility — 

6 KV maximum ESD discharge applied to 
operating instrument. 

PHYSICAL AND ELECTRICAL 
Dimensions, Overall - 

Width: 60.66 mm (2.388 in). 

Height: 366.70 mm (14.437 in). 

Depth: 345.03 mm (13.584 in). 

Power Dissipation - 

Total Power (maximum):> 22 W. 

VXI Specifications — 

Device Type: VXI message based instrument, 
Rev. 1.4. 

Protocol: Word Serial. 


INTEGRATION INFORMATION 
Module Size — Double-wide, C-size. 
Weight — 5.25 Ibs (2.4 kg). 


Cooling Requirements - 

Airflow: 1.5 1/s. 

Backpressure: 0.04 mm H30. 

Power Requirements — (All current is speci- 


fied in Amps. Ipm is the peak module current 
as defined in the VXIbus Specification.) 


Voltage Ipm 
45V 2.3 
оду 0.32 
о А ou C NN 
a) 0.05 
-2 V 0.68 


Recommended Cables and Connectors 

The standard VXOA41 uses FC type fiber 
optic cables. If other type connectors such 
as. ST, SC, or DIN-47256 are required, order 
a Universal Fiber Optic Connector Adapter 
Kit. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


VX0A41 

VXI Programmable Optical Attenuator. 
Includes: Female FC Input (installed) and Output 
Bulkhead Connector, User Manual, and Single 
model Fiber Input and Output 

Opt. 01 - Substitute 50/125 um Fiber 1/0 
connectors 

Opt. 02 — Substitute 62.5/125 um Fiber 1/0 
connectors 

Opt. 03 - Substitute 100/140 um Fiber 1/0 
connectors 
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Opt. C5 — Adds five years of Calibration Services. 


Opt. R5 — Adds two years of post-warranty repair 
protection. 


Opt. X1 - eXpedite-eXchange with overnight deliv- 


ery during one (1) year product warranty period 
(U.S.A. only). 


Opt. X2 - eXpedite-eXchange with overnight deliv- 


ery during two (2) year product warranty period 
(U.S.A. only). 


inside the U.S. see the price list in the back of this catalog. 
Opt. C3 — Adds three years of Calibration Services. 


Opt. ХЗ - eXpedite-eXchange with overnight deliv- 
ery during three (3) year product warranty period 
(U.S.A. only). 

User Manual — Order 070-8777-00. 

Universal Fiber Optic Connector Adapter Kit — 
This kit provides the field installable parts neces- 
sary to convert the standard FC front panel 1/0 
optical connectors to ST, SC, and/or DIN-47256 
1/0 optical connectors. One kit is required for each 
two connectors. Order 020-1885-00. 


VXI Cables and Connectors 


LÀ | 
19 Features 
* Cables and Connectors 


SELECTION GUIDE 
CABLES AND CONNECTORS 


2 Cable Cards Used With 
aS «ВЛ Наа уво 7 VX4330, ҮХАТОТА —— 
VXi630M ^ УХАТОТА, VX4330 Connector Kit 


VX16308 | VX4330 160-Pin Connector Kit 


vx1729"" VX4101A, VX4320, 

PME | VX4790A SMB to BNC _ 

VxX1730"" VX4101A, VX4320, 
—— — VX4790A SMB to SMB 

УХ1782 

VX1733 а 

рт E 

VX1735 

VX1742P 

Р 


№Х1745 


*1 Available т 10 ft., 3 ft., 1 ft 7 in. lengths. — 


CABLES AND CONNECTORS 
Cable Cards Used With 
VX1746 VX4244 


VX4101A Adapter Cable 
(SMA to BNC) 


VX4244, VX4801, VX4802, 
73A455 50-Pin D Plug 
E VX4244, VX4286, VX4287, 
VX4357, 73A308, 
73A451, 73A452 
50-Pin D Socket 
X1782P W VX4240, VX4428, VX4469A, | 
VX4801, 73A270 25-Pin D Plug 
(Connector & Hood) 


VX4730, VX4750 
9-Pin D Plug 
(Connector & Hood) 


VX4101A 9-Pin D Socket 
merece e BOTRGEOE & Hood) р. 


VX4356, VX4469A 
44-Pin D Socket 


VX4287, 10-Pin 
Circular Socket 


012-1379-00 — 
012-0991-01. 
012-0991-00 
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VXI Cables and Connectors 


MODULE TO CABLE CROSS REFERENCE 


Suggested or Optional 
Required Cable or Quantity 
Model Number Cable or Connector | Connector Required 
MXOMT М З б O SK ВИННІ ЛЯ 
VX1410A 012-1379-00 - 1 
Е о ПИ о 
VX4101A - VX1730, VX1729, | 1,1,1,1 
es | 1 VX1760, VX1630 sss 
VX4240 Std. BNC - 2 
БОО fl hi О. ухттдоре а 
VX4244 VX1658P VX1780P 1 
Е Mb. 1. М176805 b 
VX4286 VX1733 VX1780S 2 
a у у СН zM а, 
VX4287 VX1734 VX1780S 2 
—— ПИЛИ cuc VXI786S Шу 
VX4320 VX1729 
mM VX1730 2 PPP 
VX4830 \60 VX16308 — ^— ss EU 
VX4350 _ VX16505 2 
Ух4357 №6575 VXI780S à— | и. 
VX4380 VX1660 VX1630S *5 
VX1661 VX1630S p. 
VX1662 VX1630S = 
VX1663 VX1630S *5 
VX1664 VX1630S *5 
VX1665 VX1630S *5 
VX1666 VX1630S ae 


436-VXI 


UMAR OES, 


„0Х16305 |. US 


MODULE TO CABLE CROSS REFERENCE 


Suggested or Optional 

Required Cable or 
Model Number Cable or Connector Connector Required 
VX4428 VX1782P = 

VX1783P - 
ОООО. VX1786P — - 
VX4469A VX1782P - 
a ПИВО VX1785S heces 
ok о VX1732 0 VX1784P 
VX4750 Std. BNC - 

ИН ПІ VX1784P*2 И ^ 

VX4780 VX1744 - 
ОООО ПАЙ о 3 
VXATSOA ЖЫ VX1729 — Vx1730*? 
VX4801 VX1657P VX1780P 
— "M N VX1742P .. VX1782P 
VX4802 sss VX1657P — VX1780P 
73A270 Std. BNC - 
2 E wor еи VX1782P 
73A308 VX1780S 
73A451 
73A452 VX1780S 
73A455 - 
s NC T La alle 0 = 
73A850 „Мог Applicable — T 
73A851A Not Applicable — Е 


*! Cable is supplied as standard equipment. 
*? Cable connects only to Auxiliary signals. 

*3 Triaxial, male, three lug bayonet connector. 
*4 See cable details for Ordering Information. 
*5 Application dependent. 
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Quantity 
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VXI Product Summary 


MAINFRAMES 


VX1420A - SuperCooler 13-slot 
Mainframe. 

VX1410A - IntelliFrame? 13-slot 
Mainframe. 

VX1411A - Low Cost 13-slot Mainframe. 


DIGITIZERS AND WAVEFORM ANALYZERS 
TVS645A - 8-Bit, 4-CH, 1 GHz, 5 GS/s, 15 
K Waveform Analyzer. 

TVS625A - 8-Bit, 2-CH, 1 GHz, 5 GS/s, 15 
K Waveform Analyzer. 

TVS641A - 8-Bit, 4-CH, 250 MHz, 1 GS/s, 
15 K Waveform Analyzer. 

TVS621A - 8-Bit, 2-CH, 250 MHz, 1 GS/s, 
15 K Waveform Analyzer. 

VX4240 - 12-Bit, 10 MS/s, Waveform 
Digitizer/Analyzer. 

VX4244 - 16-Bit, 16-СН, 200 KS/s 
Digitizer. 

VX4780 - Signal Conditioner. 


MEASUREMENT 

VX4101A - 5.5-Digit DMM/250-500 MHz 
Universal Counter. 

VX4286 - 32-CH Analog/Digital Input. 
VX4287 - 32-CH Analog/Digital Input. 


STIMULUS AND SOURCES 


VX4101A - 8-CH Digital/Analog Converter. 
VX4730 - 12-CH Digital/Analog Converter. 
VX4750 - 25 MHz Function Generator. 
VX4790A - 25 MS/s Arbitrary Waveform 
Generator. 


SWITCHING AND SCANNING 

VX4101A - 8 Relay Drivers and SurePath™ 
Master. 

VX4320 - RF Multiplexer. 

VX4330 - 120-CH Scanner/Multiplexer. 
VX4350 - 64-CH SPDT Relay Switching. 
VX4351 - 40-CH 10A SPST Relay 
Switching. 

VX4357 - 32-CH SPDT Relay Switching. 
VX4380 — 256 Cross Point Relay Matrix. 
73A308 — 80 Relay/High Voltage Logic 
Drivers. 


DIGITAL 


VX4101A - 32-CH Digital 1/0. 

VX4801 - 48-CH Isolated Digital 1/0. 
VX4802 - 80-CH Digital 1/0. 

73A270 - 10 MHz Arbitrary Pulse/Pattern 
Generator. 


ARINC INTERFACES 


VX4428 – ARINC 429 Quad 
Transmitter/Receiver. 

VX4469A – ARINC 629 Simulator w/ 
Enhanced Error Injection. 


MIL-STD-1553A/B INTERFACES 
73A455 - 2-CH 1553A/B Bus Simulator. 


DEVELOPMENT MODULES 


73A451 - VXI Message-based 
Development Module. 
73A452 - VXI Blank Wire Wrap Module. 


ADAPTER AND EXTENDER MODULES 
73A850 - Extender Card. 

73A851A — VME/VXI Adapter. 
014-0070-00 - C-size to D-size Mainframe 
Adapter Module. 


SLOT 0 MODULES 
MXI2PCI - VXI-MXI-2 Interface Kit for 
P 


Cl. 
MXI2VXI – МХІ-2 Slot 0 Module. 


IEEE-488 INTERFACE CARD FOR PC 
COMPUTERS 


$3FG220 — AT-GPIB/TNT Interface Card. 


APPLICATION DEVELOPMENT SOFTWARE 
LVWIN95 — LabVIEW for Windows 95 Full 
Development System. 

LVWINNT — LabVIEW for Windows NT Full 
Development System. 

LVWINTE — LabVIEW Test Executive. 
LWCVI95 — LabWindows/CVI for Windows 
95 Full Development System. 

LWCVINT — LabWindows/CVI for Windows 
NT Full Development System. 

LWCVITE - LabWindows/CVI Test 
Executive. 

Optical Attenuator — 

VX0A4-1 Programmable Optical Attenuator. 


MEASUREMENT SERVICE OPTIONS 


Call your local Tektronix representative for 
a full list of service options. 
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Mixed Signal Sources 
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Arbitrary Generators 


Tektronix offers a wide variety of Arbitrary Waveform Generators that have the capabilities to 
earn the title of "Mixed Signal Source". From the powerful and easy to use 2000 Series 

Benchtop to fast system VXI sources, Tektronix has an Arbitrary signal source to solve your 
application requirements. 


Arbitrary waveform generators ("Arbs" for short) are used to generate “real world" signals. 
They can generate signals with all the glitches, drift, noise, and other anomalies that a device 
under test will encounter when it leaves the lab or manufacturing floor. Arbs are being used for 
disk drive testing, automotive anti-lock brakes and engine control modules, fax testing, bio- 
medical simulations and more. 
"What if" scenarios are easy since waveforms can be captured from a digital scope and then 
modified to see when a device under test fails. They also make it easy to simulate transducers 
that can be difficult or expensive to use. 
Arbitrary Waveform Generators have evolved from simple B/A converters to sophisticated signal 
sources with powerful creation, editing and triggering capabilities. 


ARBITRARY WAVEFORM GENERATOR SELECTION GUIDE 


Maximum 
Clock Rate 
(Point Rate) 


Output 
Channels — 
Ampl V p-p 
into 50 Q 


Resolution (bits) || 


Sine, 
Sqr, Tri, 
Ramp, DC 


Execution Memory. 


Built-in 
Waveform 
Editing 


Direct DSO 
Transfer 
Parallel 
Digital 
Output 


Software Support 


Where to find 


Sources 


AFG 310/320 AWG510/520 AWG 2021 
16 MS/s 1 GS/s 250 MS/s (4 ns/pt) 
(up to 
4 ps timing 
resolution with 
idera oos Region shift) — 
1 (2 for 1 (2 for 1 std.; 
САРЕ 320) _ AWG 520) 2 total opt. | 
10 V p-p 2.0 V p-p 5 Vp-p 
Phase зи 2ps ^ 4 _ 
12 10 12 
mW B wu ll E 
Synthesized Synthesized Synthesized 
(100 kHz for 
Ti Ramp) ИШЕ 3 
в - 16 KB/Ch — АМВ 25680 _ 
Table Graphical, Graphical, 
Equation. Equation. 
Digital Timing, Digital Timing, 
Table, Table, 
Autostep Autostep 
Sequencing, Sequencing, 
Eco И Enhanced Math — Enhanced Math — 
Direct via БРІВ Direct via GPIB Yes 
ETT БЕ” а і 
(all logic families) (TTL 2 100 MHz) 
(Opt. 03) 12-Bit (ECL @ 
2 Markers (4 250 MHz) 
for AWG 520) * 2 markers 
mM. WENN (Opt. 03 or 04) _ 
WaveWriter™ | WaveWriter™, WaveWriter™ 
IQSIMK, LabView IQSIMK; 
sii ee eae 
Page 446 Page 442 Page 448 


AWG 2005 
20 MS/s (50 ns/pt) 
(up to 
50 ps timing 
resolution with 
Region Shift) 
2 std.; 
A total opt. — 
10 V p-p 


= 200kHz 
Synthesized 


Graphical, 
Equation. 
Digital Timing, 
Table, 
Autostep 
Sequencing, 
Enhanced Math 


24-Bit TTL 
* 2 markers 
(Opt. 04) 


WaveWriter™ 
IQSIMK; 
LabVIEW 
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Waveform Editing Software 


WaveWriter " 


we 
laf Features 


WaveWriter WAVEFORM CAPTURING AND 

EDITING SOFTWARE 

* Create/Modify/Document Waveforms for 
DSOs and Arbitrary Generators 

* Use WaveWriter Standalone or Integrated 
into Application Development Environments 

» Create Waveforms by Freehand Drawing (or 
with Autolining Between Selected Points) 
by Editing Standard Functions, Writing 
Equations, or by DSO Acquisition. 

* Edit Waveforms by Cut and Paste Methods; 
or Invert, Add, Subtract, Multiply, or Divide 
Whole Waveforms or Portions 

* WaveWriter Automatically Scales Record 
Size, Resolution, Etc., to Single or Double 
Target Instruments 


* Microsoft Windows-based User Interface 
* Support GPIB or RS-232 Instruments 
* Runtime Environment for Margin Testing 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


LA See Tektronix on the World Wide Web: 
NRW. http://www.tek.com 


Create the reference memory template 
waveform for pass/fail testing on 
2400 Series Oscilloscopes. 


WaveWriter™ (AWE) Waveform 
Capturing and Editing Software 


WAVEFORM GENERATION 

WaveWriter is a software package for creating 
and modifying waveforms for the Tektronix 
Arbitrary Waveform Generators and Digital 
Oscilloscopes. WaveWriter software repre- 
sents a major step forward in allowing easy 
creation of the real world signals which are 
increasingly being used to test circuit toler- 
ances, drive vibration/shake tables, and simu- 
late other non-ideal or corrupted signals. 


WaveWriter software offers an easy to use 
alternative to general-purpose programming 
languages for waveform definition. Its user 
interface is based on Microsoft Windows, with 
pull-down menus and mouse-selected icons. 
(Alternatively, you can use a command-driven 
interface.) It can operate independently, or as 
an integral part of a system program. 


ACQUIRE OSCILLOSCOPE SIGNALS 

Signals may be acquired from a variety of 
Tektronix TDS Series, DSA Series, 11000 
Series, 2200 Series, 2400 Series digital oscil- 
loscopes. The signals may then be modified, 
stored, or recreated with an arbitrary wave- 
form generator. 


CREATE CUSTOM WAVEFORMS 

Define waveforms by: 

* Entering equations, polynomial expressions, 
and limits 


* Drawing them freehand 
* Selecting endpoints of straight line segments 


* Editing standard functions, including sines, 
square pulses, triangles, and haver functions 


* Uploading captured functions from a 
suitable digital oscilloscope 


EDIT WAVEFORMS GRAPHICALLY 

By defining sections of a waveform with 
WaveWriter software markers (which work 
like the cursors on an oscilloscope display), 
you can perform mathematical functions, 
including inversion; scale vertically and hori- 
zontally; and cut and paste. For example, you 
can add harmonically related sinusoids to 
construct a signal from its Fourier compo- 
nents. Or, starting with a signal captured by 
an oscilloscope, you can add glitches and 
distortion to test a circuit's response to spe- 
cific kinds of signal aberrations. 


PASS/FAIL LIMIT TESTING 

WaveWriter software also supports digital 
storage oscilloscopes with template genera- 
tion for the Waveform Documentation. 
Therefore, with WaveWriter software, the user 
can create the exact tolerances of templates 
with which to capture a differentiated signal or 
automatically identify a failure. This is a great 
feature for margin test applications where fast 
test windows can be created in seconds. 


WaveWriter software now offers three differ- 
ent techniques for recording waveform data, 
including *.ADF, *.ISF, and *.CSV. Comma 
Separated Variable (CSV) is an ASCII format 
which allows the user to quickly and easily 
incorporate the waveform data into spread 
sheets, word documents and other math pro- 
cessing software packages. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, inside the U.S. see the price list in the back of this catalog. 


S3FT400 
Tektronix WaveWriter™ System Software 


WaveWriter™ is provided on 1.44 MB 3.5 in. 
diskettes. 
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Mixed Signal Sources 


2000 Series 


ГА | 
DC | Features 


2000 SERIES APPLICATIONS 
* Simulate Wireless 
— Broadband 
-1&Q 
— Universal Modulation Coder 
— Complex Modulation 
— Spread Spectrum 
— FSK, PSK, AM 
— Jitter Modulation 
— Mobile Communication 
- Digital Cellular 


* Simulate Media 
= Disk Drive Read/Write 
— Peak Shift 
— Bit Drop Out 
— Servo Control 
— Mixed Signal ASICs 


* Simulate Biomedical 
- Physiological Responses 
— Heart Fibrillation 
— Blood Gas Content 
— EEG and EKG 


* Simulate Network Physical Layer 
— Token Ring 
— Ethernet 
— АТМ 
— ЗОМЕТ 
— Fax and Modems 


* Avionics Simulation 
— Flight Characterization Flight Data 
Recorders 
— Instrument Launching Navigation 
Systems (ILS/MLS/VOR) 


* Automotive Simulation 
— Engine Control Modules 
— Ignition Systems 
— Mechanical Vibration Analysis 
— Anti-lock Braking 
- Safety Retraining Systems 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
“ИМ http//www.tek.com 


SONY. 
Tektronix 
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2000 Series Arb Overview 


Standard function generators offer limited 
capability when compared to the robust 
capabilities offered in modern Arbitrary 
Generators. Today, in fact, we can consider 
the powerful 2000 Series Arbs as truly Mixed 
Signal Sources. In addition to the Arb's 
ability to replace conventional generators 

in applications, Arbs also provide other 
powerful capabilities. 


For example, designers must test their prod- 
ucts to operate under the actual conditions 
which their design will encounter in the "real 
world." However, real world test signals are 
often not ideal and may have undesirable com- 
ponents or impurities. These conditions may 
be observed as either repetitive or infrequent 
amplitude and/or frequency anomalies. 
Modern Arbitrary Generators are ideally suited 
to simulate all of the signal conditions encoun- 
tered including both ideal and anomalies. 


REGION SHIFT FUNCTION! 

A function called Region Shift has been 
added to the 2000 Series AWGs. This capa- 
bility provides an editing technique for simu- 
lating timing impairments for testing a 
design's response to a variety of frequency, 
timing or phase violations. This capability 
uniquely allows the 2000 Series AWGs to 
simulate shift phenomena with up to 2 
orders of magnitude finer resolution than 
what was previously available with older Arb 
designs. Today, with the 2000 Series, up to 


Sources 


4 ps timing resolution is available! This pow- 
erful capability should hold significant appeal 
to most designers but especially to designers 
of magnetic media, physical layer, wireless 
and other products requiring jitter tolerance 
or timing shift testing. 


REAL TIME SEQUENCE EDITOR 

All 2000 Series AWGs uniquely support Real 

Time waveform sequencing capability. Older 

Arb designs offer a sequence or a loop com- 
piler which limits the maximum effective out- 
put points to the maximum record length of 

the instrument. 


REAL TIME SEQUENCING 

Sequencing extends the effective record 
length of the signal to over a billion points! 
Sequencing seamlessly transitions from one 
segment to the next with no discontinuities 
between segments. All segments in a 
sequence are executed from memory. Each 
segment can be repeated thousands of times 
with thousands of segments in a sequence. 
Using the Auto Step and Waveform Advance 
modes, users can modify the output of the 
arbitrary generator using an external event 
such as manual trigger, external trigger, 
GPIB, or RS-232. 


Sequencer applications include serial or par- 
allel pattern generation for digital test, build- 
ing complex modulated signals such as 
FSK/PSK/PWM, magnetic media design/test, 
and filter design/test. The sequence editor is 
standard. 


Mixed Signal Sources 


2000 Series 


GPIB continuous mode {Running 


Catalog : Memory Free : 1955КВ 


Name Туре Size Date&Time Comment 


Catalog : GPIB Source 
Loaded as 


Select 
Source 
Address 


24004 WM 
The source GPIB address is. 1. 


Device Auto Load 
m» GPIB otf 


Step 1: Transfer waveform from a 
digital scope. 


GPIB {Continuous mode [Running 


T:AUTONOIS Г А 1660 > Sa 
2728 pts Value 0. 0616 mmm /2 10е 0.0410 
Т.0005] T 


Operation 


Waveform 
Dual 
Waveform 

Math... 


More 
3of4 


‘sor — 
` Standard |Close/ 


Setting | Undo |Waveform| write 


Step 2: Modify waveform using one of sev- 


eral built-in editors (in this example, the 
graphical editor). 


{Continuous mode [Running 


Faw Tay L2 


Displa 
Waveform! СНІ сла 
ES Sequence | Operation Filter |Amplitude| Offset E | 


Step 3: Output the signal with complete 
control over its parameters. 


FFT EDITOR - (OPTION 09) 

The FFT editor allows easy modification of 
waveform frequency and phase components. 
Six different FFT windows available include 
Rectangle, Triangle, Hanning, Hamming, 
Blackman, and Blackman-Harris. The filter 
menu allows the user to view the impact of a 
user-definable filter network on a waveform. 
The built-in limiter function provides noise- 
floor editing to eliminate frequency compo- 
nents below a user-definable magnitude level. 
Some examples where FFT capability is used 
are filter and motor control applications. 


DIGITAL TIMING AND TABLE EDITOR 

The combination of the timing and table edi- 
tor with the optional AWG data generator 
port is ideal for digital circuit testing and 
control of ASICs, DACs, etc. The AWGs can 
perform as parallel Pattern Generators with 
data rates up to their full clock speed. The 
table editor allows the user to edit the signals 
in binary, hex, or decimal. The timing editor 
provides a “logic analyzer” style timing dia- 
gram for easy manipulation of digital data. 
The timing and table editor is standard. 


EQUATION EDITOR 

The equation editor creates waveforms based 
upon polynomial formulas. This gives the user 
excellent flexibility to create waveforms based 
upon standard equations and to vary them 
easily by changing the formula. Examples of 
waveforms that can be created with the equa- 
tion editor include 1F read head signals, 
SINX/X, damped sine waves, and exponential 
pulses. The equation editor is standard. 


The built-in editors make creation of FSK, 
PSK, AM, FM or Offset modulated signals 
easy. For example, to create a 4-key FSK sig- 
nal, simply enter the frequencies and ampli- 
tudes of each key using a straightforward 
entry screen. The modulation in the frequency 
domain is standard on the AFG 2020. 


SWEEP EDITOR 

The sweep editor allows generating linear 
logarithmic or user-definable sweeps by 
using a simple graphical editor. You see the 
effects of changing the parameters as you 
edit them. The sweep editor is an option on 
the AWG 2005. 


Mixed Signal 


Characteristics 


ENVIRONMENTAL 

Temperature — Operating: +10°C to +40°C. 
Nonoperating: -20°C to +60°C. 

Temperature Change — Operating: +15°C per 
hour (no condensation). Nonoperating: 
+30°C per hour (no condensation). 

Humidity — Operating: 20% to 80% (no con- 
densation). Nonoperating: 5% to 90% (no 
condensation). 


Altitude — Operating: To 4.5 km (15,000 ft.). 
Maximum operating temperature decreases 
1°C for each 300 m above 1.5 km. 
Nonoperating: To 15 km (50,000 ft.). 
Vibration — Operating: 0.33 mm p-p, 10 Hz 
to 55 Hz for 15 minutes. 

Shock - Nonoperating: 30 g (1/2 sine) 

11 ms duration. 

Bench Handling — Operating: Drop from 

10 cm (4 in.) tilt or 45?, whichever is less. 
EMC - Emissions: Within limits of FCC CFR 
47, Part 15, Subpart B, Class A; VFG 243; 
EN55022, B; EN6055-2. Immunity: Within 
limits of IEC 801-3, IEC 801-2, IEC 801-4. 
Electrical Discharge – Operating max test 
voltage: 15 kV (150 pF through 150 Q). 
Safety — Designed to meet UL 1244 and 
CSA 22.2 Vo. 231. EEC certified. 


POWER 

Source Power — Voltage Ranges: 90 to 

127 V AC or 90 to 250 V AC. Line Frequency: 
90 to 127 V, 48 to 440 Hz; 90 to 250 V, 

48 to 63 Hz. 

Maximum Current — 4 A at 50 Hz, 90 V. 
Maximum Power Dissipation — 300 W. 

Fuse Rating - UL 198.6 (3AG): 6 AFAST, 
250 V. IEC 127:5 A (T), 250 V. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height (with feet) ^ 164 64 — 
Width (with handle) — 362 143. 
Length (with front cover) ^ 491 19.29 
Length (with handle extended) 576 22.2 
Weight kg Ibs. 
Net 107 23.6 
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Arbitrary Waveform Generator 
New AWG 510 * AWG 520 


ГА | 
D | Features 


* At 1 GS/s, the AWG 500 Series is the 
Highest Performance AWG Available 
from Tektronix 

* One or Two Channels with 10-bit Vertical 

* Independent 10-channel, 1 GHz Data 
Generation (with Option 03) 

* Built-in Independent Real-Time 
Noise Generation 

* Direct Waveform Transfers from DSO 

* File Transfers from GPIB, Floppy Disk, or 
10 Base T Ethernet 

* On-Screen Waveform Creation and Editing 
for Ease-of-Use 

* Arbitrary or Standard Waveform Generation 
for Flexible Use 

* Unique Real-Time Sequencing Effectively 
Extends Records for Virtually Infinite 
Record Lengths 

* Programmable via GPIB 

* Built-in 1.4 GByte Hard Drive for Mass 
Data Storage 


Applications 


* Communications design and test: 
— Low frequency RF with modulated com- 
ponents using AM and FM modulation 
— Digital information encoding using FSK 
and PSK (Quadrature modulation) 
for cellular, fax and modem 
communications 
* Optical communications design and test: 
— Reflections, crosstalk, and ground 
bounce simulation 
* Pulse generation: 
— Duty cycle ranges from 0% to 100% for 
NRZ data 
— Testing clock/gating width variations 
* Real-world simulations: 
— Corrupt ideal waveforms 
— EMP/EMI and other system noise 
— Power supply noise and ripple 
— Transducer simulation 
* Replace standard function and sweep 
generators in wide range of applications 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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New AWG520 
The AWG 500 Series Arbitrary Waveform Generator. 


As a member of the Tektronix family of arbi- 
trary generators, the AWG 500 Series is an 
easy-to-use, high performance, mixed-signal 
source. The AWG 500 Series provides the 
world's fastest and deepest memory with its 
1 GS/s sample clock rate and 4 Mword exe- 
cution memory. 


Its unique design integrates a graphical edit- 
ing display with the most powerful hardware 
output capabilities available. This allows 
on-screen viewing of waveform editing and 
simplifies ^what-if" test scenarios by easily 
allowing the creation of composite signals. 


The AWG 500 uses a graphical user interface 
to overcome the historical difficulties associ- 
ated with developing arbitrary and complex 
waveforms. Several intuitive and powerful 
techniques are built-in to develop and edit 
custom waveforms. 


The standard AWG 510 configuration pro- 
vides up to 2 V output or 4 V into a differen- 
tial input with the complementary output, 
each with 10-Bits vertical resolution. Option 
03 adds an independent 10-bit-wide digital 
data port which can be used in conjunction 
with the marker outputs for data generation 
up to 12-Bits wide at up to 1 GHz. 


Sources 


The standard AWG 520 configuration pro- 
vides channel 1 and channel 2 outputs. Each 
channel provides 10-bit vertical resolution 
with amplitudes up to 2 Vp-p. Option 03 adds 
10-bit wide channel 2 digital output signals 
with data rates up to 1 GHz through output 
port on the rear panel. Amplitude of the 

10 grouped outputs is programmable to 0.1 V 
resolution. The flexibility of the digital outputs 
is greatly enhanced when used in conjunction 
with the two marker output available per 
channel. The marker outputs effectively pro- 
vide four additional, independently program- 
mable, digital channels with amplitudes to 

£2 Vp-p and with 20 ps deskew resolution. 


SYSTEM CONSIDERATIONS 


The AWG 500 Series is fully GPIB program- 
mable. It's IEEE 488.2 compatibility reduces 
the programming effort required. As a result, 
it is the ideal addition to provide standard 
and arbitrary waveform generation for your 
system environment. 

An optional rack mount is available for easy 
hardware integration into your test system. 


Arbitrary 


Waveform Generator 


New AWG 510 * AWG 520 


Characteristics 


OPERATING MODES 

Continuous — Waveform is iteratively output. 
If a sequence is defined, the sequence order 
and repeat functions are applied. 


Triggered — Waveform is output only once 
when an external, internal GPIB, or manual 
trigger is received. 


Gated - Waveform begins output when gate 
is true and resets to beginning when false. 


Enhanced - Waveform is output as defined 
by the sequence. 


ARBITRARY WAVEFORMS 
Waveform Length — 256 to 4,194,048 points 
in multiples of four. 


Sequence Length — 1 to 8,000 steps. Both 
CH1 and CH2 operate same sequence 
(AWG 520). 


Sequence Repeat Counter — 
1 to 65,536 or infinite. 


CLOCK GENERATOR 
Sampling Frequency — 50.000000 kHz to 
1.0000000 GHz. 


Resolution - 8 digits. 


Internal Clock — 

Accuracy: x1 ppm. 

Phase Noise: 
At 1 GHz, 10 kHz offset: -80 dBc/Hz. 
At 1 GHz, 100 kHz offset: - 100 dBc/Hz. 


INTERNAL TRIGGER GENERATOR 
Internal Trigger Rate - 

Range: 1.0 us to 10.0 s. 

Resolution: 3 digits, 0.1 uis minimum. 
Accuracy: «0.196. 


MAIN OUTPUT 

Output Signal - 

AWG 510: Complemental; СНІ and СНІ. 
AWG 520: Single-ended; CH1 and CH2. 


DA Converter — 

Resolution: 10 bits. 

Differential Non-Linearity: +1 LSB. 
Integral Non-Linearity: +1 LSB. 


The AWG 500 Series can easily generate telecom signals which complement masks from a 


digital oscilloscope. 


Normal Out – 
Pulse Response (-1 and 1 waveform data, 0 
V offset, Through filter): 
Rise time (10 to 90%): Amplitude >1.0 V, 
<2.5 ns; Amplitude <1.0 V, <1.5 ns. 
Fall time (10 to 90%): Amplitude >1.0 V, 
< 2.5 ns; Amplitude <1.0 V, <1.7 ns. 
Aberrations (at 500 MHz): Amplitude 
>1.0 V, +10%; Amplitude <1.0 V, +7%. 
Flatness (after 50 ns from rise/fall edge): 
£395. 
Small signal bandwidth 
(73 db, Amplitude 0.5 V): 300 MHz. 
Sinewave Characteristics (1 GS/s clock, 32 
waveform points, 31.25 MHz signal frequen- 


Cy, 1.0 V amplitude, OV offset, Through filter): 


Harmonics: <-50 dbc, DC to 400 MHz. 
Noise: <-53 dBc, DC to 400 MHz. 


Phase Noise: <-90 dbc/Hz at 10 kHz offset. 


Filter: 


Type: 10, 20, 50, 100 MHz Bessel low-pass. 


Rise time (10 to 90%): 10 MHz, 35 ns; 
20 MHz, 17 ns; 50 MHz, 7.0 ns; 

100 MHz, 3.5 ns. 

Delay from trigger: 10 MHz, 

77 ns + 1 clock; 20 MHz, 57 ns + 1 clock; 
50 MHz, 45 ns « 1 clock; 100 MHz, 

42 ns + 1 clock; Through, 37 ns +1 clock. 
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Direct DA Out - 
Output Voltage: 0.5 Vp-p (with —0.27 V offset) 
into 50 Q. 
Amplitude Accuracy: 0.5 Vp-p «1096. 
DC Offset Accuracy: -0.27 V +10% 
(waveform data - 0). 
Pulse Response (-1 and 1 waveform data): 
Rise time (10 to 90%): <700 ps. 
Fall time (10 to 9096): «700 ps. 


Output Impedance - 50 О. 
Connector — Front Panel BNC. 


AUXILIARY OUTPUTS 
Marker - 
Number: 
AWG510: 2. 
AWG 520: 4. 
Level: 
Hi/Lo: —2.0 V to 2.0 V into 50 Q; -4.0 V 
to 4.0 V into 1 MO. 
Resolution: 0.05 V. 
Accuracy: Within «0.1 V +5% of setting. 
Rise/Fall Time (10 to 9096): 
At 1 Vp-p, Hi 40.5 МЛ о —0.5 V: 0.5 ns. 
At 2 Vp-p, Hi +1 УЛ о —1 V: 1.0 ns. 
At 4 Vp-p, Hi +2 V/Lo —2 V: 2.0 ns. 
Variable Delay: 
Range: 0 ns to «2 ns. 
Resolution: 20 ps. 
Marker Skew: 32 ps. 
Connector: Rear-panel SMB. 


Sourcese*443 
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Clock Out - 
Level: ECL 100 K compatible. 
Connector: Front-panel BNC. 


Noise - 
Level: 
Range: —145 dBm/Hz to -105 dBm/Hz. 
Resolution: 1 dB. 
Accuracy: «2.5 dB at 100 MHz. 
Flatness: +2.5 dB, 1 MHz to 300 MHz 
(referenced to -105 dBm/Hz at 100 MHz). 
Type: Gaussian. 
Connector: Front-panel BNC. 


Digital Data Out (Option 03) - 
Output Signals: DO to D9 (10 bits). 
Level: 

Hi/Lo: —2.0 V to 2.0 V into 50 Q; -4.0 V 

to 4.0 V into 1 MO. 

Resolution: 0.1 V. 

Accuracy: Within «0.1 V +5% of setting. 
Rise/Fall Time (10 to 90%): 

At 1 Vp-p, Hi «0.5 МЛ о -0.5 V: 0.5 ns. 

At 2 Vp-p, Hi +1 V/Lo -1 V: 1.0 ns. 

At 4 Vp-p, Hi +2 МЛ о -2 V: 2.0 ns. 
Skew Between Data: <1 ns, 330 ps typical. 
Delay: 

Data to marker: 4.4 ns. 

Clock to data: 3.7 ns. 

Connector: Rear-panel SMB. 
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AUXILIARY INPUTS 
Trigger In - 
Impedance: 1 KQ or 50 Q. 
Polarity: POS or NEG. 
Input Voltage Range: 

1 КО: +10 V. 

50 Q: +5 V. 
Threshold: 

Level: —5.0 V to 5.0 V. 

Resolution: 0.1 V. 

Accuracy: +(5% of level + 0.1 V). 
Pulse Width (0.2 V amplitude): 10 ns minimum. 
Trigger Holdoff: 500 ns maximum. 
Delay to Marker: 30 ns + 1 clock. 
Connector: Front-panel BNC. 


Event Trig Input - 

Number of Events: 4 bits. 

Input Signals: 4 event bits, strobe. 
Threshold: TTL level. 

Pulse Width: 64 clocks minimum. 

Maximum Input: 0 V to +5 V (DC + peak AC). 
Delay to Analog Out: <384 clock + 20 ns. 
Impedance 2.2 KQ, pull-up to +5 V. 
Connector: Rear-panel 9-Pin D-sub. 


CH1 ADD Input - 

Input Voltage Range: –1 V to 1 V 

(DC + peak AC). 

Impedance: 50 O. 

Bandwidth (-3 dB): DC to 200 MHz at 1 Vp-p 
input. 

Amplitude Accuracy: «596. 

Connector: Front-panel BNC. 


Reference 10 MHz Clock IN - 

Input Voltage Range: 0.2 V to 3.0 Vp-p, 
x10 V maximum. 

Impedance: 50 О, AC coupled. 
Frequency Range: 10 MHz +0.1 MHz. 
Connector: Rear-panel BNC. 


Sources 


DISPLAY 
Area - 13.2 cm (5.2 in.) horizontal by 9.9 cm 
(3.9 in.) vertical. 


Resolution — 640 horizontal by 480 vertical 
pixels. 


ENVIRONMENTAL, EMC, SAFETY 
Temperature - 

Operating: 10°C to +40°C. 

Non-operating: —20?C to +60°C. 

Humidity — 

Operating: 20 to 80%, non-condensing. 
Non-operating: 5 to 90%, non-condensing. 


Altitude - 

Operating: Up to 4,500 m. (15,000 ft). 
Maximum operating temperature decreases 
1°C per 300 m above 1.5 km. 

Non-operating: Up to 15,000 m (50,000 ft.). 
Vibration (test limits) — 

Operating: 0.27 g RMS from 5 to 500 Hz, 

10 minutes duration. 

Non-operating: 2.28 g RMS from 5 to 500 Hz, 
10 minutes duration. 


Shock (test limits) — 
Non-operating: 294 m/s2 (30 g), half-sine, 
11 ms duration. 


EMC Compliance - 

EN50081-1. 

EN50082-1. 

FCC Part 15, Subchapter B Class A. 
AS/NZS 20641/2. 


Safety Compliance - 

UL 3111-1. 

CSA C22.2 No. 1010.1. 

EN61010-1 with second amendment. 
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POWER 

Source Power - 

Line Voltage Range: 100 to 240 VAC. 
Line Frequency: 48 to 63 Hz. 

Power Consumption – 

AWG 510: 400 W at 5 A (standard). 
AWG 520: 600 W at 8 A maximum. 


ORDERING INFORMATION 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height | MEN 76 _ 
Width ‚422 175 
Дерій ^5 1. 1560. 298 
Weight kg Ib. 

Net 17 37.5 


WARRANTY 
One year parts and labor. 


OTHER 

Programmable Interface — 

GPIB: 24-Pin IEEE488.1 connector. 
Ethernet: 10Base-T, RJ-45 connector. 


Keyboard Connector — 
6-Pin mini-DIN connector. 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


AWG 510 
Programmable Single-channel Arbitrary 
Waveform Generator. 


AWG 520 

Programmable Dual-channel Arbitrary 
Waveform Generator. 

Both Include: User Manual (071-0099-00), 
Programmer Manual (071-0100-00), GPIB 
Programming Examples Disk (063-2982-00), 
Sample Waveform Library Disk (063-2981-00), 
Performance Verification Disk (063-2983-00), 
Power Cable (U.S. 115 V), Fuse (159-0239-00). 
AWG 500 SERIES OPTIONS 

Opt. 03 - Ch 2 10-bit output up to 1 GHz. 

Opt. 1R - Rack mount. 


Opt. 01 - Calibration data certificate (International). 


INTERNATIONAL POWER CORD OPTIONS. 
Opt. A1 — Universal Euro 220 V, 50 Hz. 


Opt. A2 - UK 240 V, 50 Hz. 

Opt. АЗ - Australian 240 V, 50 Hz. 

Opt. M - North American 240 V, 60 Hz. 
Opt. A5 — Switzerland 220 V, 50 Hz. 


AWG 500 SERIES RECOMMENDED ACCESSORIES 
Service Manual- 071-0101-xx. 


Protective Cover- 200-3696-01. 

GPIB Cable — 012-0991-01. 

50 Q BNC Cable — 012-1342-00. 

50 Q BNC Cable - 012-1256-00. 

50 Q SMB Cable - 012-1458-00. 

50 O SMB-to-BNC Cable — 012-1459-00. 

50 O BNC Termination — 011-0049-01. 

50 © BNC Power Divider — 015-0660-00. 

400 MHz BNC Low-pass Filter — 015-0659-00. 
200 MHz BNG Low-pass Filter — 015-0658-00. 
100 MHz BNC Low-pass Filter - 015-0657-00. 
Rack Mount Conversion Kit - 016-1675-00. 


Keyboard — IBM-compatible 4-Pin mini 
DIN connector. 


Mixed Signal 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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E wg 
laf Features 


* Two Functions in One Instrument 
— Function Generator 
— Arbitrary Waveform Generator 


* AFG320 Offers Two Independent Channels 


* Load Waveforms Directly from any Tektronix 


Digital Oscilloscope via the GPIB Interface 


* Windows-based WaveWriter™ Waveform 
Editing Software Package Included for 
Convenient Creation and Editing of 
Arbitrary Waveforms 


* All Functions Including Waveform Creation 
and Editing Accessible via the Front Panel 

* Optional Rack Mount Kit for System 
Applications 


Applications 


* Design and Test 

* Automotive 

* Industrial 

* Biomedical 

* Sensor Simulation 
* Manufacturing Test 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
“ҸМ hitp://www.tek.com 
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Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 
-488 
Codes and Formats. 
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AFG310/320 


FUNCTION GENERATOR 

The AFG300 Series is an excellent 16 MHz 
function generator with built-in arbitrary 
waveform capabilities. The instruments sup- 
port standard waveforms including sine, 
square, triangle, ramp, pulse, DC, and noise. 
In addition, it has a frequency sweep func- 
tion and three operating modes: Continuous, 
Triggered, and Burst. 


ARBITRARY WAVEFORM GENERATION 

With a sampling rate of 16 MS/s, 12-bits ver- 
tical resolution, and a non-volatile memory 
that holds four 16,384-point waveforms, the 
AFG300 Series are powerful tools for simu- 
lating complex waveforms. Waveshapes can 
be downloaded directly from a Tektronix 
DSO, created with the included WaveWriter™ 
for Windows waveform editing software 
package, or entered via the front panel. 


WAVEFORM IMPORT FUNCTION 

The AFG300 Series supports waveform 
import function to receive waveforms from 
Tektronix DSOs (TDS Series and 2400 Series) 
and arbitrary waveform generators (AWG 
2000 Series and AFG 2000 Series) via GPIB. 
This capability makes the AFG300 Series per- 
fect accessories for Tektronix DSOs. 


Characteristics 


Output Channels — 

AFG310: 1. 

AFG320: 2. 

Standard Waveforms — 

Sine, square, triangle, ramp, pulse, DC, 
and Noise. 


Sources 


Arbitrary Waveforms — 

Waveform Length: 10 to 16384 points. 
Vertical Resolution: 12 bits. 

Sample Rate: 16 MS/s. 

Non-volatile Memory: Four 16 K waveforms. 


Output Frequency - 
Sine, Square: 10 mHz to 16 MHz. 
Triangle, Ramp, Pulse: 10 mHz to 100 kHz. 
Noise (Gaussian): Maximum 8 MHz bandwidth. 
Arbitrary Waveform: 

Repetition rate: 10 mHz to 1.6 MHz. 
Resolution: 7 digits. 
Accuracy: 50 ppm. 


Output Characteristics - 
Amplitude (into 50 О): 50 mV,., to 10 Vp-p- 
Accuracy: +(1% of setting + 5 mV) at | 
1 kHz, no offset. 
Flatness (at 1 V amplitude relative to 1 kHz): 
<100 kHz: +1%. 
100 kHz to 1 MHz: +1.5%. 
1 MHz to 16 MHz: +3%. 
Offset (into 50 Q): 
505 mVp.p to 10 Vp-p amplitude: 
peak amplitude + offset is limited to 
+5 Vor-5 У 
90 MVp-p to 500 MVp-p amplitude: 
—0.75 V to +0.75 V. 
Accuracy: «(196 of setting +5 mV). 
Resolution: 5 mV. 
Output Impedance: 50 Q. 
Isolation: 42 V peak maximum relative to 
earth ground. 
Phase: 
Range: «360 degrees. 
Resolution: 1 degree. 
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Sine Wave Spectral Purity — 
Harmonic Distortion: 

DC to 20 kHz: -70 dBc. 

20 kHz to 100 kHz: —60 dBc. 

100 kHz to 1 MHz: —45 dBc. 

1 MHz to 16 MHz: -35 dBc. 
Total Harmonic Distortion: 

20 kHz: 0.05% at 1 V amplitude. 


Signal Characteristics - 
Square: 
Rise/Fall Time: < 20 ns. 
Overshoot: «290. 
Pulse: 
Rise/Fall Time: «100 ns. 
Duty Cycle: 1% to 99% of period. 
Triangle, Ramp, Pulse, Arbitrary: 
Jitter: 2 ns at 100 kHz. 


Modulation — 


Source: External only. 
Carrier: Up to 16 MHz. 
Modulation: Any internal waveform 
plus Arb. 
Frequency: DC to 20 kHz. 
Depth: 

1 V: 10096. 

0 V: 50%. 

-1 V: 0%. 

2 V p-p for 100% modulation. 

FM: 
Source: Internal only. 
Modulation: Sine, Square, Triangle, Arb. 
Frequency: 10 mHz to 10 kHz. 
Deviation: 10 mHz to 8 MHz. 
FSK (frequency shift keying): 

Source: Internal only. 
Mode: Trigger, Burst. 
Frequency range: 10 mHz to 16 MHz. 
Key rate: 10 mHz to 50 kHz. 
Number of keys: 2. 


Frequency Sweep — 

Type: Linear or logarithmic. 

Direction: Up or down. 

Start/Stop Frequency: 10 mHz to 16 MHz. 
Time: 1 ms to 100 s. 

Mode: Continuous, Trigger, Burst. 


Operating Mode - 

Continuous: The selected waveform is 

output continuously. 

Triggered: One period of the selected wave- 

form is output each time a trigger occurs. 
Trigger source: Manual, External. 

Burst: The selected waveform is output with 
a specified number of cycles each time a 
trigger occurs. 

Carrier frequency: Up to 16 MHz. 
Count: 1 to 60,000 cycles/burst 

(100 s maximum except sine wave or 
square wave) or infinite. 

Start phase: -360 to +360 degrees. 

Trigger source: Manual, External. 


Inputs/Outputs — 
Front Panel: 
Main output: Ch 1, Ch 2 (AFG320 only). 
External Trigger (Burst) input: 
TTL input. 
Pulse Width: 1 us minimum. 
10 kQ input impedance. 
Rear Panel: 
Sync Output: TTL level. 
External AM modulation: 
2 Vp-p = 100% modulation. 
10 ko input impedance. 
GPIB Interface (IEEE 488.2). 
Memory - 
Type: Non-volatile. 
Setup Storage: 20. 
Arbitrary Waveform Storage: 4. 


ENVIRONMENTAL, EMC, SAFETY 


Temperature Range — 
Operating: 0? to +50°C. 
Non-operating: —20? to +60°C. 
Humidity — 
Operating: 
At or below +40°C: 0 to 95%. 
+40° to +50°C: 0 to 75%. 


Random Vibration — 

Operating: 0.31 dams from 5 to 500 Hz, 

10 minutes. 

Non-operating: 2.46 gays from 5 to 500 Hz, 
10 minutes. 


Shock - 
Non-operating: 294 m/s? (30 G), half-sine, 
11 ms duration. 


EMC Compliance - 

Meets intent of Directive 89/396/EEC for 
Electromagnetic Compatibility. 
Australian AN/NZS 2064.1/2 


Safety Compliance - 

UL1244. 

CSA-C22.2 Vo. 231. 

EN 61010-1. 

POWER 

Line Voltage — 90 to 132 V AC, 
180 to 250 V AC. 

Line Frequency — 


90 to 250 V: 48 to 63 Hz. 
90 to 127 V: 48 to 440 Hz. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height — 99 39. 
Width — 24 84 
Depth — — 41 7 16.2 
Weight kg Ib. 
Net AFG310 54 11.9 
_AFG 320 9-8 . 123 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


WARRANTY 

Three years parts and labor. 

AFG310 

Single-channel Programmable Arbitrary 
Function Generator. 

AFG320 

Dual-channel Programmable Arbitrary 
Function Generator. 

Includes: User Manual, Calibration Certificate, 
Power Cord (U.S. 115 V), WaveWriter™ Software 
and Manual. 


RECOMMENDED AGGESSORIES 
RACK MOUNT KIT — Order 016-1674-00. 


INTERNATIONAL POWER PLUG OPTIONS 

Opt A1 to A5. 

CALIBRATION DATA REPORT 

Opt D1. 

TEKTRONIX MEASUREMENT SERVICE 
Tektronix CAL and REP Service programs allow 


you to pre-purchase genuine Return to Tektronix 
Service. Ask your Distributor for details. 


Mixed Signal 


inside the U.S. see the price list in the back of this catalog. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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т 
* Features 


AWG 2021 


* 250 MS/s Clock Rate Provides up to 
125 MHz Waveforms 


* 256 K (262,144 Points) Record Length 

* 12-Bit (1/4096) Vertical Resolution 

* Direct DSO Waveform Transfers 

* Region Shift Function Provides 4 ps 
Edge Placement 

* Optional 12-Bit 250 MHz (ECL) or 12/24-Bit 
100 MHz (TTL) Digital Data Generator 

* Built-in 1.4 MB 3.5 in. Floppy Disk 


* FFT Editor (Opt. 09) Frequency 
Domain Editing 


* Real Time Waveform Sequencer 
— Easily Create Automatic Test Sequences 
or Extremely Long Patterns 


* Formula Entry of Waveforms 


* Fully Programmable from Front Panel, 
RS-232, or GPIB (IEEE 488.2) 


* CE Self-certified 


Applications 


* Analog & Digital Modulation 

* Wireless Communication 

* All Forms of Fading Simulation 
* Navigation 

e | & Q Impairment 

* Audio 

* Computer Peripherals 

* Automotive 

* Converter Testing 

* Filter Design 

* Semiconductor Logic (ASIC/DAC/FPGA) 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NOVAM hitp://www.tek.com 
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AWG 2021 Arbitrary 
Generator 


The AWG 2021 is our median performance 
product offering fast (250 MS/s) and deep 
memory (256K). As with the entire 2000 
Series family, the graphical user interface 
allows on-screen viewing of waveform editing 
and simplifies “what if” test scenarios by eas- 
ily allowing the creation of composite signals. 


The standard AWG 2021 configuration pro- 
vides one 5 V output or a second indepen- 
dent 5V output (Option 02) each with 12-Bits 
vertical resolution. Frequency of channel 2 is 
also independently programmable. Option 03 
adds a 12-Bit-wide differential ECL digital 
port which can be used in conjunction with 
the marker outputs for data generation up to 
14-Bits-wide at up to 250 MHz. Or if you pre- 
fer, Option 04 provides TTL digital levels with 
up to (2) 12-Bit, 100 MS/s ports for a total of 
28-Bits wide. 


The built-in frequency domain (FFT) editor 
(Option 09) is a perfect addition for cus- 
tomers performing proprietary or standard 
modulation simulations, filter design or in 
testing physical layer. Real time waveform 
sequencing extends the effective record 
length output to over a billion points! 


The AWG 2021 easily simulates signals where 
moderate point definition and long records 
are required for simulating very complex 
waveform conditions. Direct waveform trans- 
fer capability makes the AWG 2021 the per- 
fect accessory for Tektronix DSOs. 


Sources 


Characteristics 


STANDARD WAVESHAPES 
Sine, square, triangle, ramp, pulse, arbitrary, 
linked sequence, and DC. 


ARBITRARY WAVEFORMS 

Execution Memory - Waveform: 256 
Kwords. Marker: 256 Kwords x 2-Bits. Data 
Points of Waveform Size: 64 to 256 K in 
multiples of 8. 

Real Time Sequencer Memory - 8 K individ- 
ual waveforms.Loop Counter: 1 to 65,535 
repeats. Burst Mode Counter: 1 to 64 K cycles. 


CATALOG MEMORY CLOCK 
Frequency Range - 10 Hz to 250 MHz. 


Resolution - 4 digit. 
Accuracy - 50 ppm (+15fiC to +30°C). 


Skew between CH 1 and CH 2 
(Option 02 only) — Within 4 ns. 


OPERATING MODES 

Continuous — Output continuous at pro- 
grammed waveshape, frequency, amplitude, 
and offset. 

Triggered — Output quiescent until triggered 
by an external, GPIB, or manual trigger; then 
generates a sequence only one time. 


Gated — Same as triggered mode except 
period is executed only for the duration of 
the gated signal until the sequence started 
is completed. 

Burst - Output quiescent until triggered by 
an external, GPIB, or manual trigger; then 
generates "n" sequences or cycles. 


250 MS/sec Arbitrary Waveform Generator 


AWG 2021 


Waveform Advance — Continuously gener- 
ates the waveform in a predefined sequence; 
the next trigger advances to the next wave- 
form in sequence 


Autostep - Generates the predefined wave- 
form once in the Autostep File; the next trig- 
ger advances the waveform. 


MAIN OUTPUT 

Amplitude (excluding ADD and Multiply 
operation) — Digital-to-Analog Resolution: 
1/4096 (12-Bits). Range: 0.05 V to 5 V p-p 
into 50 Q. DC Accuracy: 0.05 V to 0.5 V, 
+(0.5% of amplitude +5 mV); 0.501 V to 5 V, 
+(1% of amplitude +25 mV). 


Offset - Range: -2.5 V to +2.5 V into 50 О, 
(7100 mA to +100 mA). Resolution: 0.2 mA. 
Accuracy: «(196 of offset «0.2 mA). 


Pulse Response — 15°C to +30°C: Flatness, 
within 3% after 20 ns from rise/fall edges; 
Aberrations, within 7% +10 mV. +10°C to 
+40°C: Rise/Fall Time, <4.2 ns; Flatness, 
within 5% after 20 ns from rise/fall edges; 
Aberrations, within 9% +10 mV. 


Impedance - Typically 50 Q. 
Sinewave (amplitude 1 V, 100 kHz 
reference) — Flatness: Within 4%. 
THD: 1.0 V, x50 dBc, 0.5 V, «66 dBc; 
Spurious: «66 dBc. 


CHANNEL SUMMING (OPTION 02 ONLY) 

AM (Multiply) — Output: Within 5%. 
Frequency Response: DC to 30 MHz. 
External AM - Sensitivity: 2 V р-р (+5%) 
signal produces 100% modulation. 
Frequency Response: CH 1, DC to 30 MHz; 
Ext. Signal, DC to 4 MHz. 


Add - Output: Within 5%. Frequency 
Response: DC to 30 MHz. 


FILTERS 

3 dB Cutoff Frequency - 1 MHz: Within 
20%. 5 MHz: Within 20%. 20 MHz: Within 
20%. 50 MHz: Within 20%. 

Delay - 1 MHz: Typically 390 ns. 5 MHz: 
Typically 78 ns. 20 MHz: Typically 18 ns. 
50 MHz: Typically 11 ns. 

AUXILIARY OUTPUTS 

Markers 1 and 2 - Amplitude: 1 V «0.3 V 
into 50 Q. Impedance: 50 Q. Marker to 
Signal Delay: Within 15 ns. 

Sync - Amplitude: 1 V «0.3 V into 50 O. 
Impedance: 50 Q. Sync to Signal Delay: 
Within 15 ns. 

Clock - Amplitude: 1 V «0.3 V into 500. 
Impedance: 50 Q. 


Digital Data Out (Option 03) — Level: 


Differential ECL compatible. Output Signals: 


Data (DO to D11). Skew Between Data: 
Within 1 ns. Clock to Data Delay: Within 
3 ns. Connector: 68-Pin mini-D sub. 


AUXILIARY INPUTS 

Trigger - Threshold Level: -5 V to 45 V. 
Resolution: 0.1 V. Accuracy: +(5% x Level + 
0.1 V). Pulse Width: 15 ns minimum. Input 
Swing: 0.2 V minimum. Maximum Input Volts: 
10 V p-p when 1 MQ selected; 5 V RMS when 
50 Q selected. Impedance: 1 MO with 30 pF 
max. Trigger to Output Signal Delay: External 
Clock, 100 ns maximum +1 clock. 

Trigger Holdoff — 5 ys maximum. 

AM (Option 02 only) - Range: 2 V р-р (-1 V 
to «1 V) for 100% modulation. Maximum 
Input: +5 V p-p, 10 KQ impedance. 

System Clock — Threshold Level: 0.3 V «0.1 V. 
Input Swing: 0.8 V minimum. Pulse Width: 

2 ns minimum. Maximum Input Voltage: 

+2 V p-p. Impedance: 50 Q. Frequency 
Range: Up to 250 MHz phase coherent. 


PROGRAMMABLE INTERFACE 
GPIB — IEEE 488.2-1987 compatible. 


RS-232 - 9-Pin D connector. 
See page 441 for Environmental 
Characteristics. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


AWG 2021 

250 MS/s Arbitrary Waveform Generator. 
Includes: User/Programmer’s Manual070-9097- 
01/070-8657-04, GPIB Programming Examples 
Disk, Sample Waveform Library Disk, Cal. 
Certificate, Power Cable. 

Opt. 02 - Independent, 256 K Second Channel. 
Opt. 03*! – 12-Bit, ECL Digital Data Out. 

Opt. 04*! *2 — 12/24-Bit, TTL Digital Data Out. 


Opt. 09*1 — Add FFT Editor. Allows editing wave- 
forms in the frequency domain. 


Opt. 1R - Rackmount. Floppy moved to front. 
Opt. 1$ — Adds WaveWriter™ Software. 

Opt. D1 — Cal DAT Report. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 


Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 — Repair warranty extended to cover 
five years. 


INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 - Mixed Euro 220 V, 50 Hz. 
Opt. A2 - United Kingdom 240 V, 50 Hz. 
Opt. АЗ - Australian 240 V, 50 Hz. 

Opt. A4 — North American 240 V, 60 Hz. 
Opt. A5 — Switzerland 220 V, 50 Hz. 


ACCESSORIES 
Accessory Pouch - Order 016-1159-00. 


Front Cover — Order 200-3232-01. 


RS-232-C Cable - 9-Pin to 25-Pin. Order 174- 
1453-00. 


Rackmount Kit — Order 040-1444-00. 


12-Bit Digital Cable — Order 174-3192-00.12-Bit 
ECL 174 (Opt. 03) - Digital Cable. 


GPIB Cable — Order 012-0991-00. 


Mixed Signal 


*1 Options 03, 04, and 09 are mutually exclusive. 


*2 12-Bits with single channel, 24-Bits with dual 
channel (Opt. 02) 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


и See Tektronix on the World Wide Web: 
ЧІМ 


http://www.tek.com 


©: 


Product(s) complies with IEEE Standard 


GPIB. 
GPIB |488.2-1987, and with Tektronix Standard 
|Codes and Formats. 


SONY. 
Tektronix 
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20 MS/sec Arbitrary Waveform Generator 


AWG 2005 


E 
La € Features 


AWG 2005 


* 20 MS/s (50 ns) Clock Rate Provides up to 


10 MHz Waveforms 


* Up to Four Channels of 64 K Record Length 


* 12-Bit (1/4096) Vertical Resolution 
* Direct DSO Waveform Transfers 


* Region Shift Provides 50 ps Edge 
Placement 


* 24-Bit Channel, TTL Digital Data Generator 
(Opt. 04) 


* Linear Log and User Definable Sweep 
Generation (Opt. 05) 


* Built-in 1.4 MB 3.5 in. Floppy Disk 
• FFT Editor (Opt. 09) Frequency Domain 
Editing 
* Real Time Waveform Sequencer 
— Easily Create Automatic Test Sequences 
* Formula Entry Waveforms 


* Fully Programmable from Front Panel, 
RS-232, or GPIB (IEEE 488.2) 


* CE Self-certified 


Applications 


* Analog & Digital Modulation 
* Digital Baseband Modulation 
• Sonar Testing 

* Transducer Simulation 

* Motor Control 

* Automotive 

* Industrial 

* Sensors 

* Semiconductor/Logic 


c 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т» See Tektronix on the World Wide Web: 
NRW hitp://www.tek.com 


Product(s) complies with IEEE Standard 


GPIB 488.2-1987, and with Tektronix Standard 
Codes and Formats. 


SONY. 
Tektronix 


450 -Міхеа Signal 


AWG 2005 Arbitrary 
Waveform Generator 


The AWG 2005 is our best value product and 
offers 20 MS/s and 64 K deep memory. As 
with the entire 2000 Series family, the graph- 
ical user interface allows on-screen viewing 
of waveform editing and simplifies “what if” 
test scenarios by easily allowing the creation 
of composite signals. 


The standard AWG 2005 configuration pro- 
vides two independent 10 V outputs or a 
third and fourth 10 V output (Option 02) 
each with 12-Bits vertical resolution. Option 
04 adds TTL digital levels with (2) 12-Bit, 
100 MS/s ports and combines with the mark- 
er outputs to provide a total of 28-Bits wide. 


The built-in sweep generator provides even 
more flexibility by offering linear and loga- 
rithmic swept frequencies, but even more 
significantly the AWG 2005 has user defin- 
able sweep capability. This allows creation of 
digitally modulated signals at IF frequencies. 


The built-in frequency domain (FFT) editor 
(Option 09) is a perfect addition for cus- 
tomers performing proprietary or standard 

| & 0 modulation simulations, filter design or 
in circuit testing of physical layer. Real time 
waveform sequencing extends the effective 
record length output to over a billion points! 


The AWG 2005 easily simulates signals 
where moderate point definition and long 
records are required for simulating complex 
waveform conditions. Direct waveform 
transfer capability makes the AWG 2005 the 
perfect accessory for Tektronix DSOs. 


Sources 


Characteristics 


STANDARD WAVESHAPES 
Sine, square, triangle, ramp, noise, arbitrary, 
linked sequence, and DC. 


ARBITRARY WAVEFORMS 

Execution Memory - Waveform: 64 К 
(65,535) for each channel. Marker: 64 K for 
each channel. Waveform Size: 16 to 64 K in 
multiples of 16. 


Real Time Sequence Memory — 8 К 
individual waveforms. 


Loop Counter - Waveform: 1 to 64 К 
repeats. Sequence: 1 to 64 K repeats. 


Catalog Memory - 2 MB. 


CATALOG MEMORY CLOCK 
Frequency Range — 0.01 Hz to 20 MHz. 


Resolution — Standard: 4 digits. With 
Option 05: 7 digits. 

Accuracy - Standard: 50 ppm (+15°C to 
+30°C). Option 05: 5ppm (+15°C to +30°C). 


OPERATING MODES 
Continuous — Output waveform/sequence 
continuous at programmed parameters. 


Triggered — Output quiescent until triggered 
by an external, GPIB, or manual trigger; gen- 
erates a waveform/sequence only one time. 


Gated - Same as continuous mode except 
period is executed only for the duration of the 
gated signal until the sequence is completed. 


Seq/Wfm Advance — Continuous: 
Continuously outputs the waveform/sequence 
in the Sequence file. The next trigger 
advances to the next waveform/sequence. 


Step - Output quiescent until triggered; then 
execute the next waveform/sequence in the 
Sequence file. When the loop count reaches its 
value, output stops and waits for next trigger. 


20 MS/sec Arbitrary Waveform Generator 


AWG 2005 


Auto Step — Continuous: Continuously out- 
puts the waveform/sequence in the Auto Step 
file. Step: Output quiescent until triggered. 


Master - Provides Point Rate Clock and 
Trigger to a slave arbitrary waveform genera- 
tor for phase synchronous parallel operation. 


Slave - Receives Clock and Trigger from a 
system clock for parallel operation. 


MAIN OUTPUT 
Digital-to-Analog Resolution — 12-Bits. 


Output Impedance - 50 Q. 


Amplitude (1 MHz clock, 000 and FFF 
waveform data, norm, no filter, no offset, 
excluding and ADD operation) — Range: 
0.05 V to 10 V p-p into 50 O. Resolution: 

1 mV (4 digits). DC Accuracy: 0.050 V to 
0.999 V, «(0.596 of amplitude + 5 mV); 1.000 
V to 10.000 V, «(196 of amplitude + 50 mV). 


Offset - Range: —5.0 V to +5.0 V into 50 Q 
(-200 тА to +200 mA). Resolution: 5 mV 
(4 digits). Accuracy (1 MHz clock, 7FF wave- 
form data, norm, no filter, amplitude range 
0.05 V): —(196 of offset + 10 mV). 


Pulse Response (20 MHz clock, 000 and 
FFF waveform data, norm, no filter, ampli- 
tude 5 V, no offset) — Rise/Fall Time: «35 ns. 
Flatness: Within +3% after 150 ns from 
rise/fall edges. Aberrations: Within +7%. 


Cross Talk Between Channels — 512-point 
sine, 20 MHz clock, norm, no filter, ampli- 
tude offset. <70 dBc. 

Noise Floor - 20 MHz clock, 7FFF waveform 


data, norm, no filter, no offset. 0.5 V: «110 dBm/ 
Hz at 1 MHz. 5.0 У: «95 dBm/Hz at 1 MHz. 


Sinewave Characteristics — Function 
Generator mode, 100 Hz to 200 kHz, no off- 
set. Flatness (1 V amplitude, 1 kHz refer- 
ence): Within —4%. T.H.D. (Including up to 
4th harmonics): «55 dBc at 5.0 V. 


AUXILIARY OUTPUTS 
Marker - Amplitude: »2 V into 50 O. Impe- 
dance: 50 О. Marker to Signal Delay: 35 ns. 


Clock - Amplitude: »2 V into 50 О. 
Impedance: 50 Q. 


Control Sig. - Amplitude: »2 V into 50 О. 
Impedance: 50 Q. 


Sweep (Option 05) — Waveshape: Same 
waveshape as selected sweep. Amplitude: 

0 to 5 V (amplitude is dependent upon start 
and stop frequencies with a 5 V maximum 
limit). Impedance: 600 Q. 


24-Bit TTL Digital Data Out (Option 04) — 

— Output Signals (CH 1 and CH 2): DO to D11, 
Clock. Level: TTL. Amplitude: >2 V into 50 О. 
Skew Between Data: Within +10 ns. Clock to 
Data Delay: Within +10 ns. Impedance: 50 Q. 


AUXILIARY INPUTS 

Trigger — Threshold Level: —5 V to +5 V. 
Resolution: 0.1 V. Accuracy: +(5% of Level + 
0.1 V). Minimum Pulse Width: 150 ns. 
Minimum Input Swing: 0.2 V p-p. Maximum 
Input Volts: +10 V (DC + peak AC). 
Impedance: 10 KO. Trigger to Signal Delay: 
Internal Clock, 400 ns (excluding clock 
sweep mode). 


AM (512-point sine, 20 MHz clock, AM, no 
filter, 5 V amplitude, no offset) — Range: 

2 V p-p (-1 V to +1 V) for 100% modulation. 
Amplitude Accuracy: Within 5%. Maximum 
Input Volts: —5 V (DC + peak AC). 
Impedance: 10 КО. 

ADD (512-point sine, 20 MHz clock, Add, 
no filter, 5 V amplitude, no offset - Range: 
10 М р-р (-5 V to +5 V). Amplitude Accuracy: 
Amplitude specification plus 5%. Maximum 
Input Volts: —5 V (DC + peak AC). 
Impedance: 50 Q. 

Control Sig. — Threshold Level: TTL level 
(0.8 V to 2.0 V). Minimum Pulse Width: 

40 ns. Maximum Input Volts: 5 V to 0 V. 
Impedance: 10 КО. 

Clock - Threshold Level: TTL level (0.8 V to 
2.0 V). Minimum Pulse Width: 20 ns. 
Maximum Input Volts: 5 V to 0 V. Impedance: 
External Clock, 330 €; Slave Mode, 10 Ко. 
Frequency Range: 1 Hz to 20 MHz. 

Sweep (Option 05 only) — Type: Linear, log, 
arbitrary. Mode: Continuous, triggered, 
gated. Update Rate: 1 s to 65,535 ms. Points 
per Sweep: 8 K maximum. 

FUNCTION GENERATOR 

Waveform Shape — (Predefined 100 pt. wave- 
forms). Sine, Triangle, Square, Ramp, Pulse 
(1 MHz filter is inserted when Sine is selected). 
Frequency - 1.000 Hz to 200 kHz. 

Duty Cycle — 0% to 100%, Pulse only. 
PROGRAMMABLE INTERFACE 

GPIB — IEEE 488.2-1987 compatible. 

RS-232 - 9-Pin D connector. See page 441 
for Environmental Characteristics. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


AWG 2005 

Programmable Arbitrary Waveform Generator. 
Includes: User/Programmer's Manual 070-8958- 
00/070-8657-03, GPIB Programming Examples 
Disk, Sample Waveform Library Disk, Cal. 
Certificate, Power Cable. 

Opt. 02 - Add Two Channels (Four Total) 

Opt. 04 – 24-Bit, TTL Digital Data Out*'. 

Opt. 05 - Add Clock Sweep. 

Opt. 09 — Add FFT Editor. Allows editing wave- 
forms in the frequency domain". 

Opt. 18 - Rackmount. Floppy Drive Access Moved 
to Front. 

Opt. 1$ - Adds WaveWriter™ Software. 

Opt. B1 - Service Manual. 

Opt. 01 - Cal Data Report. 


MEASUREMENT SERVICE OPTIONS 
Opt. C3 - Three years of Calibration Services 


Opt. C5 - Five years of Calibration Services. 


Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 


INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 — Opt. А5. 


ACCESSORIES 
Accessory Pouch — Order 016-1159-00. 
Front Cover - Order 200-3232-01. 


RS-232-C Cable - 9-Pin to 25-Pin. Order 174- 
1453-00. 


Service Manual - Order 070-8958-00. 
Rackmount Kit — Order 040-1444-00. 
GPIB Cable — Order 012-0991-00. 

50 O BNC Cable — Order 012-1342-00. 


Mixed Signal 


12-Bit Word Generator Cable (Opt. 04) — Order 
174-3192-00. 


SMA to BNC Adapter — Order 015-0554-00. 
50 Q Termination — Order 011-0049-01. 
*! Opt. 04 and 09 are mutually exclusive. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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GPIB Product(s) complies with IEEE Standard 
ТЕЕЕ-488 | 208-2-1987, and with Tektronix Standard 
Codes and Formats. 
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р етн я 452 The concept of "real-world" signals has often been associated with Arbitrary Generators; 
HFS 9009 452 however, digital applications also have a need to simulate both ideal and "real-world" condi- 

Ue mnc MERITI WE tions. For this reason, Tektronix offers a variety of Logic Sources. Each of these products is 
Det ЕРА 456 designed to provide digital signals with precise edge placement and amplitudes to meet 
DG2030 а TT EDIT TTA 456 a variety of digital stimulus needs. 


HFS SERIES STIMULUS SYSTEM 

These instruments offer the features of a high performance pulse generator and offer data 
generation capabilities as well. It is based on a Tektronix modular architecture which makes it 
easy to configure and maintain a digital stimulus system. This instrument supplants the need 
for switching matrices and DC power supplies. Logic levels are available directly at the outputs 
with no need for Auxiliary Pods. These programmable instruments allow more flexibility in 
pulse edge placement and control, including duty, period, repetition rate, and transition times. 
In addition, each channel has powerful independent skew control capabilities. This makes the 
HFS ideal for precise high performance characterization and evaluation applications. 


TEKTRONIX 
HFS 9062 Data HFS 9062 Data 
Time Generator Time Generator DG2020A 062030 
Package Style HFS 9000 Module | HFS 9000 Module — | Portable — ^ „Portable 
Max. Data Rate 630 MBPS 200 MBPS —— 400 MBPS — 
Period — 1.6 ns~20 us _ 2.5 ns 
Resolution | | К 4 digits — 
Output Спаппеіѕ 4/Module (тах: 36) 4/Модиіе (max: 36) | 12/24/36 —— 4/8 
Pattern Depth = 6К 64 K 256K 
Looping и. № Yes, 4K step/256 
КО | — —— dtm ss Black looping nest block, looping nest 
Ext. Jum ^ 5 Noches | №, з; ey NM M 
Output(V)(Open) тах: 3.00 Vp-p max: 5.50 Vp-p Max. 9.0 Vp Max. 5.0 Vp-p 
LR AEN ы LM | КООЛОР | (о. 
T/T | 7 «50 ps 800 ps-6 ns P3410 (< 5ns), 800 ps to 8 ns 
P3420 (< 4ns @ 5V p-p) 
Output Connector SMA ЗМА | P3410 (header) — ~ BNC 
duc ucc 3 _. KOS P3420(SMB) — — 
timing omoi RC сы “Full independent 
Resolution — —  1ps — 1ps - .20 ps 
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Programmable Stimulus System 
HFS 9003 ° HFS 9009 • HFS 9DG1 ° HFS 9DG2 


LÀ | 
laf Features 


HFS 9000 SERIES 
* Complete Stimulus Setup in Just Minutes 


* Specify Data and Timing on Every Pin 
* Up to 630 MHz Repetition Rate 
* Fully Digital Implementation 


» Multi-channel Architecture 
— Up to 640 or More Phase-locked 
Channels 


* Independent Edge Placement 
* Channel Deskew 


* Precision Channel-to-channel Timing 
Alignment 


* 1 ps Timing Resolution 

* GPIB (IEEE 488) Programmable 
* Modular Construction 
BENEFITS 

* Upgrade Capability 

* Maximum Control and Flexibility 


Applications 


* Characterize CMOS, ECL, ACL, BiCMOS, 


and GaAs Devices 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 


E Tektronix measurement products 
E ISO 9001 are vocent ín ISO г 


Seemne registered facilities. 


GPIB Product(s) complies with IEEE Standard 
1ЕЕЕ-488 | 208-1-1987, and with Tektronix Standard 


Codes and Formats. 


HFS Series 


HFS 9000 Stimulus System 
When product designs were simple, and 
time-to-market not so critical, designers 
could afford the days, or even weeks, neces- 
sary to assemble, program, debug and char- 
acterize the various elements of a stimulus 
system and its fixturing. As product design 
complexity and market pressures have 
increased, however, designers of high-speed, 
high-performance circuits simply cannot 
afford this expenditure in time. 


Now there’s a solution. With Tektronix HFS 
9000 Stimulus Systems we've taken the fea- 
tures of a high-performance pulse generator, 
made them better, and added complete data 
generation capabilities as well. We've eliminat- 
ed the need for a switch matrix since we have 
data and timing on every pin. And the need for 
a separate power supply is gone, as the HFS 
9000 has the ability to produce the DC levels 
needed to drive logic lines directly. Finally, all 
these capabilities are present on every pin 
simultaneously, so you get extremely flexible 
formatting. Now you can set up a complete 
stimulus system in minutes, rather than hours 
or days, and test products more thoroughly 
throughout the development cycle. 


DIGITAL ARCHITECTURE 

The HFS 9000 Series products were 
designed as completely programmable digital 
instruments rather than being based on tradi- 
tional monostable analog architecture. This 
allows more capability and flexibility in pulse 
edge placement without the restrictions that 
analog instruments commonly impose. Now 
you can adjust both Delay and Width from 0 
to 20 us over all frequencies. 


MODULAR DESIGN 

You can build a stimulus system with from four 
to 36 channels in one mainframe, and 640 or 
more channels across multiple phase-locked 
mainframes. Choose from the HFS 9003 main- 
frame with 3-slot, 12-Channel capability, or the 
HFS 9009 mainframe with 9-slot, 36-Channel 
capability. Both systems can include the 4- 
Channel HFS 9DG1 and HFS 9DG2 Data Time 
Generator cards in any combination. 


All channels are slaved to a common clock, 
resulting in highly accurate channel-to-chan- 
nel edge placement. This makes the HFS 
9000 ideal for precise characterization and 
evaluation of synchronous devices having 
multiple, and possibly interactive, inputs. 


FULL CHANNEL DESKEW CAPABILITY 

All HFS 9000 channels have independent, 
wide deskew ranges to allow precise pulse 
alignment and timing at the device under test 
(DUT). Deskew compensates for the timing 
differences caused by cabling and fixturing 
so your analysis can be focused on the rela- 
tive timing at the DUT. 


1 PS TIMING RESOLUTION 

No other system lets you generate whatever 
combination of signals is required, with data 
and timing on every pin with 1 ps resolution. 
Now you can create data buses, clocks, 
strobes, gated clocks, logic level sources, 
pseudorandom bits and other stimuli with 
unequaled accuracy. You can perform setup 
and hold time margin tests by providing the 
clock, data, set and reset signals to the DUT. 
And you can hold inactive signals at 
programmable high or low logic levels, 
eliminating the need for external DC voltage 
sources and microwave switches. 


Logic Sources*453 


Programmable Stimulus System 
HFS 9003 * HFS 9009 * HFS 9DG1 * HFS 9DG2 


630 MHZ REPETITION RATE 

Accurate and repeatable AC measurements of 
prop delay, setup and hold time, and maxi- 
mum operating frequency (fmax) require fast 
rep rates and edge speeds. With repetition 
rates up to 630 MHz, the HFS 9000 is ideal 
for characterizing the most advanced logic 
families, and it can be used for testing com- 
ponent compliance with the SONET telecom- 
munications standard. Transition times as 
fast as 250 ps (2095-8095) enable repeatable 
and accurate testing of the highest-speed 
ECL and GaAs digital devices. Variable transi- 
tion time control from 800 ps to 6 ns is also 
available with the appropriate output levels 
for testing advanced CMOS, BiCMOS and 
TTL logic families. 


EASY EDITING OF SETUPS AND VECTORS 

Edit setups and vectors easily with 
BitWriter® Software. With this Microsoft 
Windows based package you can build a 
complete test setup, including timing para- 
meters, voltage levels, channel assignment 
and test vectors on your PC. Ideal for remote 
test development. Individual setups and test 
vectors can be uploaded and stored when the 
HFS 9000 has multiple users. 


FULLY PROGRAMMABLE 

Programmability is important in developing 
automated, repeatable tests in R&D, incom- 
ing inspection, and production of high-speed 
components. Therefore, the HFS 9000 offers 
full implementation of the new IEEE 488.2 
standard and utilizes Tektronix Codes and 
Formats. GPIB/RS-232 ports provide for 
remote, fully programmable control. Coupled 
with a high-speed acquisition system, such 
as the 11801B Digital Sampling Oscilloscope, 
or the most advanced logic analysis system 
on the market — the Tektronix DAS 9200 
Digital Analysis System — a fully automated 
test system can be developed with unequaled 
accuracy and repeatability. 


PHASE LOCK MODE 

Phase lock-in allows the internal time base to 
be phase-locked to an external frequency 
source. This “supercharger” capability can be 
used to augment the speed performance of 
automated component test systems by creat- 
ing synchronized signals as fast as 630 MHz. 


Sources 
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CONFIGURATION OPTIONS 

Card-modular design lets you adapt to any 
logic family from within the same mainframe. 
Choose the HFS 9DG1 Data Time Generator 
card for 630 MHz bandwidth and «250 ps 
fixed rise time. The 9DG1 provides four 
channels of stimulus. This card is ideal for 
ECL and GaAs device characterization. 


Or, choose the HFS 9DG2 Data Time 
Generator card for up to 315 MHz bandwidth 
and variable transition times from 800 ps to 
6 ns. The 9DG2 provides four channels of 
stimulus. This card is ideal for simulating 
TTL, CMOS and BiCMOS logic signals. 


Combine these cards in any combination for 
testing a broad range of components or sys- 
tems with mixed logic families. 


APPLICATIONS 

From verifying critical parameters to full 
characterization, from developing manufac- 
turing test vectors on the bench to phase- 
locked at-speed testing in conjunction with 
production test systems, the HFS 9000 Data 
Time Generator simplifies the process while 
adding unmatched capabilities. You can, for 
example, create complex stimuli that are 
impossible with other systems. Download 
test vectors and timing parameters to the 
HFS 9000 to set up worst-case conditions 
and to stimulate each pin in isolation. Vary 
voltage levels, pulse widths and timing rela- 
tionships independently for each channel. 
Mix high-speed and variable transition time 
modules to fit your logic family, and obtain 
channel counts unavailable in any other 
discrete instrument. 


The Data Time Generator also provides a new 
dimension of assistance in characterizing 
pattern sensitivity. It provides the data 
stream while also creating the varying signal 
levels, timing relationships or signal charac- 
teristics required to detect pattern sensitivity 
across worst-case operating conditions. 
Capabilities like these allow you to perform 
full characterizations on the first run, lower- 
ing your development costs and reducing 
your time to market. 


Characteristics 

Level Resolution — 0.01 V. 

HIGH Level Accuracy - +2% of level +50 mV. 
LOW Level Accuracy — +2% of HIGH level 
+2% of amplitude +50 mV. 


Output Aberrations (200ps after 50% pt.) - 
Overshoot: +15% +20 mV. 
Undershoot: -10% —20 mV. 


TIME BASE PERFORMANCE 

Frequency Range — 50 kHz to 630 MHz. 
Frequency Resolution — <0.1% of 
programmed value. 

Frequency Accuracy - +1% of 
programmed value. 

RMS Jitter - 15 ps +0.05% of interval. 
PHASE LOCK IN Frequency Range - 6 MHz 
to 630 MHz. 

PHASE LOCK IN Amplitude Range — 0.8 V 
to 1.0 V p-p- 


Output Frequency Range — any 2" multiple 
or submultiple of PHASE LOCK IN frequency. 
Must remain inside the allowed frequency 
range for installed cards. 


FRAME SYNC IN - Initiates a burst when 
using PHASE LOCK IN external frequency 
reference. 


OUTPUT EDGE PLACEMENT PERFORMANCE 
Channel Deskew Range - Minus 60 ns 
to 2.0 ys. 


Channel Deskew Resolution - 1 ps. 
DELAY Adjust Range - 0 to 20 ys. 
DELAY Adjust Resolution - 1 ps. 
DELAY Accuracy — 1% +50 ps. 
WIDTH Adjust Range — 0 to 65,536 
x one period. 

WIDTH Adjust Resolution — 1 ps. 


WIDTH Accuracy — HFS 9DG1: 1% of 
width +50 ps; HFS 9DG2: 1% of 
width +50 ps —250 ps. 


OUTPUT PERFORMANCE 


HFS 9061 HFS 9062 
Outputs 4 differential 4 single-ended 
Maximum HIGH level +5.00V — — 45.50V 
Minimum LOW level -280V —— -200V 
Max p-p amplitude | 300V |  550V 
Min p-p amplitude 0.01 V 0.01 V 


UO mv) — (Оп) — 
«250p variable (800 ps 
(s1Vpg, 106п) — 


Output transition | 
time (20% to 80%) 


Programmable Stimulus System 
HFS 9003 * HFS 9009 * HFS 9DG1 * HFS 9DG2 


TRIGGER INPUT PERFORMANCE 
Input Resistance - 50 О. 


Input Voltage Range - +5 V maximum. 


Programmable Threshold Range - 4.70 V 
to +4.70 V. 


Programmable Threshold Resolution - 
100 mV. 


Programmable Threshold Accuracy — 
+100 mV +5% of level. 


Minimum Input Pulse Width — 1 ns. 


Input Rise/Fall Time Requirement — 
«10 ns. 


Sensitivity - «500 mV. 
POWER REQUIREMENTS 


Line Voltage Ranges — 90 V AC to 130 V AC 
RMS, and 180 V AC to 250 V AC RMS; range 
switched automatically for HFS 9003 (factory 
configured for HFS 9009). 


Line Frequency - 48 Hz to 63 Hz. 


Power Consumption — 

HFS 9003 HFS 9009 
Madmum ——. MOW , ,,,900W 
гс МИНИ... МН М 
ENVIRONMENTAL 


Temperature — Operating: 0° to +50°C (HFS 
9003); 0° to +40°C (HFS 9009). 
Nonoperating: —40? to +75°C. 

Humidity — 10°C to +30°C up to 95% relative 
humidity. 30°C to 40°C up to 75% relative 
humidity. 

Altitude, Shock Nonoperating, Bench 
Handling — Meets MIL-T-28800 Type III, 
Class 5. 


PHYSICAL CHARACTERISTICS 


HFS 9003 Cabinet | Rackmount 
Dimensions | mm іп. | mm — in. 
Width — 414 163 483 19. 
Height — 178 — 7 178. 

Depth 629 2475 629 — 2475. 
Weight*! kg Ibs kg 

№ 205 4 282 
Shipping — 273 600 30 6. 
*! Maximum configuration. 

HFS 9009 Cabinet 
Dimensions mm in. 
Мат 46 1675 .— 
Height 356 14 
Depth _ 610 24 
Weight kg Ibs 
Net oo 36.8 KN 
Shipping — 45.5 100 — 
HFS 9061, HFS 9062 Cabinet 
Dimensions mm in. 
мат o Ja 
Height _ 267 10.5. 
Depth ^. 356 _ mE.» 
Weight № 
Shipping _ 1.36 3 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


HFS 9003 

3-Slot Mainframe. 

Includes: Traceable Calibration Certificate; User 
Reference Manual; Service Reference Manual; 
Power Cord; RS-232 Pigtail; SMA-BNC Adapter; 
Zip-Lock Pouch; Two Replacement Fuses; and One 
50 Q SMA Coaxial Cable. 

Opt. 1R - Rackmount. 

Opt. 01 – Calibration Data Report. 


HFS 9009 

9-Slot Mainframe. 

Includes: Traceable Calibration Certificate; User 
Reference Manual; Service Reference Manual; 
Power Cord; RS-232 Pigtail; SMA-BNC Adapter; 
Zip-Lock Pouch; Two Replacement Fuses; and One 
50 О SMA Coaxial Cable. 

Opt. 01 - Calibration Data Report. 


ACCESSORIES 

See page 500 for Cables, Adapters, and 
Terminators. 

HFS 9DG1 

Four differential data time outputs per card with 
<250 ps transition time, 630 MHz. 


HFS 9DG2 

Four single-ended data time outputs per card with 
800 ps to 6 ns variable transition time. 

Includes: Installation Instructions and 

Two Clock Cables. 


S85HFS1 

BitWriter® Software. 

INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 — Universal Euro 220 V, 50 Hz. 

Opt. A2 - United Kingdom 240 V, 50 Hz. 
Opt. АЗ - Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 
Opt. A5 — Switzerland 220 V, 50 Hz. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 — Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 - Repair warranty extended to cover 
five years. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 


т» See Tektronix оп the World Wide Web: 
Ч 
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are manufactured in ISO 
Scemonnamomameman registered facilities. 


‘GPIB Product(s) complies with IEEE Standard 
ЕЕЕ-488 1488:1-1987, and with Tektronix Standard 
Codes and Formats. 
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Data Generator 
New DG2020A * P3410/P3420 * DG2030 


ww 
laf Features 


DG2000 SERIES (DG2020A, DG2030) 

* Output Data Rate to 400 Mbits/s Maximum 
(200 Mbits/s DG2020A) 

* Data Length to 256 K/channel 
(64 K/channel DG2020A) 

* Multiple Output Channels 
— 062030: 4 or 8 
- DG2020A: 12, 24 or 36 

* Independent Variable Delay Output 
- DG2030: 4/8, 100 ps res., -5 ns to 18 ns 
— DG2020A: 4/8/12, 20 ps res., to 20 ns 

* Variable Output Level 
- 062030: -1.5 V to 43.5 V, 5 Vp-p (50 Q) 
- DG2020A: P3410(TTL), P3420(-2 V to 

+7 V, 9 Vp-p (ореп)) 

* Variable Rise & Fall Time Control 
(independent) (DG2030) 

* Flexible Sequence Control and Data Jump 

* Tri-State Control 

* Powerful and Easy-To-Use Data Built-in Editor 

* Data Import from Various Instrument and 
Other Source 

* DG-LINK S/W Supports ASCII/CSV Data Import 


Applications 


* Replicate Vector Data from Simulator 
* Characterize a Device's Timing and 
Amplitude Margin 
* Replicate Data from Unavailable Part 
of the System 
* Inject Infrequent Faults to Test Fault Tolerance 
— Semiconductor (ASIC/FPGA/DAC) 
— Storage Media Write Data 
(HDD/FDD/MO/DVD) 
— CCD (Area, Liner) Image sensor 
= Printer, Copy (Color/Laser) 
Digital Graphic Data 
— LCD (STN/TFT/MIM) Display 
Device Drive/Control 
— Logic Board/Bus Simulation 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NAE. hitp://www.tek.com 
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DG2020A, DG2030 Data 
Generators 


The Tektronix DG2020A and DG2030 digital 
data generators combine the high perfor- 
mance needed to test the latest technology 
devices with unprecedented ease of digital 
data creation and modification. The DG2020A 
and DG2030 are used to replicate valid, mar- 
ginal and erroneous digital conditions that a 
design could encounter. What separates the 
DG2000 Series from other digital pattern 
generators is its superior user interface com- 
bined with high performance. Everything 
needed to load, modify, and output vectors is 
built-in. Capabilities such as advanced 
sequencing (looping nest), built-in encoding 
schemes, and flexible editors make the 
DG2000 Series a powerful addition to your 
suite of test instruments. 


DATA OUTPUT 

The DG2020A offers the data rate up to 

200 Mbps, 64 k data words length, up to 

36 output channels in 12 channel increments 
and 100 ps timing delay control up to 20 ns 
function in the portable main frame. 


P3410 output pod provides TTL level signal 
from a grouped pin-header connector. P3420 
variable output pod provides 500 mV to 9 Vpp 
(73 V to 7 V), 100 mV increment that covers 
ECL, TTL CMOS logic level. Output connec- 
tions consist of independent SMB connectors 
for each channel. The P3420 is capable of 
»30 mA of current sourcing, enough for your 
most demanding applications. 


The DG2030 offers the data rate up to 400 

Mbps, 256 k data words length, up to 8 output 
channels in 4 channel increments. Output volt- 
age is from –1.5 V to «3.5 V (250 т\/ to 5.0 
Vp-p) into 50 that covers most popular tech- 
nologies like CMOS, ECL/PECL, and TTL. Delay 


function supports from —5 ns to +18 ns with 
20 ps increment. Tr/Tf is able to control inde- 
pendently from 500 ps to 8 ns. 


POWERFUL AND EASY-TO-USE DATA 
BUILT-IN EDITOR 

The powerful built-in Data creation and edit- 
ing capability allows you to create and modi- 
fy your data streams quickly and easily. Data 
can be graphically created using the built-in 
functions including counters, shift registers, 
serial data and clocks. 


EXTENDED FUNCTIONARY WITH SEQUENCING 
Sequencing is a capability that extends the 
256 k (DG2030), 64 k (DG2020A) record 
length and allows external events to control 
data flow. Each line in the sequencer can be 
controlled by an external event that can 
cause a jump to a different block of data. The 
DG2000 Series can have up to (2000: 
DG2020A, 4000: DG2030) jumps (one per 
line) at the full clock rate and has specified 
latency that can be accounted for. External, 
Event and Inhibit, that can control the flow 
and impedance of the sequence. 


IMPORT THE DATA FROM OTHER SOURCES 
Getting data into the DG2000 Series is sim- 
ple with multiple import options from several 
sources. Data can be imported from several 
Instruments including the Tektronix TLS216 
logic scope, GPX logic analyzer, 2000 Series 
arbitrary waveform generators, and TDS 
Series scopes. To import data from other 
sources, a comma separated variable (CSV) 
format is supported. DG-Link application 
program for the PC (Windows* 95 environ- 
ment) supports ASCII file format vector 
import such as TLA700 Logic analyzer or 
logic simulation software output vector, 
which can be converted to DG2000 Series 
file format and send via GPIB or floppy disk. 


Data Generator 
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Characteristics 
DG2000 SERIES 


OUTPUT DATA 


Data Rate - 

DG2030: 0.1 bps to 409.6 Mbits/s. 
DG2020A: 0.1 bps to 200 Mbits/s. 
Sampling rate - 

DG2030: 0.1 Hz to 409.6 MHz. 
DG2020A: 0.1 Hz to 200 MHz. 


Resolution - 
DG2030: 7 digits. 
DG2020A: 4 digits. 
Clock Period Jitter - 


DG2030: <100 ps p-p at 200 MHz. 
DG2020A: «50 ps р-р at 200 MHz. 


Accuracy - 
062030: PLL On, «0.000196; PLL Off, «396. 
DG2020A: PLL On, «0.00595; PLL Off, +3%. 
Data Depth - 
DG2030: 90 to 256 K word (1 increment). 
DG2020A: 64 to 64 K word (1 increment). 
Data Width - 
DG2030: 
Standard: 4 bits via front-panel BNC. 
Optional: 8 bits via 4 front-panel, 
4 rear-panel. 
DG2020A: 
Standard: 12 bits (std), Optional: 
24 or 36 bits. 


SEQUENCER 


Max number of lines — 
DG2030: 4,000, DG2020A: 2,000. 


Max Data repeats per line — 65536 or 
infinite. 

Max number of jumps per sequence — 
DG2030: 4,000, DG2020A: 2,000. 
INTERNAL TRIGGER (DG2030 ONLY) 
Range - 1.0 us to 10.0 s. 

Resolution — 3 digits, 0.1 uis minimum. 
Accuracy — +0.01%. 


DATA / CLOCK OUTPUT (DG2030 ONLY) 


Data - 
Output: 
Standard: CH 0 to CH 3 and Clock 
front-panel. 
Optional: CH 4 to CH 7 and near-panel. 
Connector: BNC. 
Vou : 71.25 V to 43.5 V into 50 Q. 
Voy : 71.50 V to 43.25 V into 50 О. 
Resolution: 5 mV. 
Maximum Swing: 5 Vp-p: 
Minimum Swing: 250 mVp.». 
DC Accuracy: «396 of set value +50 mV. 
Aberrations: <5% at 3.5 Vp-p- 
Impedance: 50 Q. 
Rise/Fall Time (20% to 80%): Variable at 
amplitude range is 2 Vp-p to 5 Vp-p- 
Variable Range: depend on amplitude setting 
(2.1 ns to 4.7 ns at 3.00 Vp-p). 
Value in FAST: 0.25 Vp-p to 1 Vp-p; 500 ps. 
1.7 ns at 3.00 М. о. 
Accuracy: +10% of setting +500 ps. 
Delay Function: 
Delay channel: CH 0 to CH 7. 
Delay time: —5 ns to +18 ns. 
Delay resolution: 20 ps minimum. 
Accuracy: +3% of set value +500 ps + 
60 ps (ambient temperature 25? C). 
Channel Skew: <+300 ps (referenced to the 
clock output) at 10 MHz. 
De-skew range: +1 ns. 
Resolution: 10 ps. 


Clock - 

Amplitude: «596 of setting x50 mV 

at 1 MHz clock. 

Aberrations: <5% at 3.5 Vp-p. 

Impedance: 50 Q. 

Rise/Fall Time (20% to 80%): Variable at 

amplitude range is 2 Vp-p to 5 Vp-p- 

Variable Range: depend on amplitude setting 

(2.1 ns to 4.7 ns at 3.00 Vp-p). 

Value in FAST: 0.25 Vp-p to 1 Vp-p; 500 ps. 
1.7 ns at 3.00 Уру. 

Accuracy: +10% of setting +500 ps. 


AUXILIARY INPUTS 


Clock - 
DG2030: BNC connector (front). 
DG2020A: SMB connector (rear). 
Threshold Level: +0.5 V. 
Maximum input voltage: +2 V. 
Frequency: 
DG2030: DC to 409.6 MHz. 
DG2020A: DC to 200 MHz. 
Impedance: 50 Q, terminated to +0.5 V. 


Trigger — BNC connector (front). 
Threshold Level: —5.0 V to +5.0 V. 
Resolution: 0.1 V. 
Minimum Pulse Width: «10 ns. 
Sensitivity: > 0.5 Vp-p- 
Impedance: 1 kQ or 50 Q. 
Maximum input: +5 V into 50 Q. 
Polarity: positive or negative. 
Hold Off: 
DG2030: 100 ns minimum. 
DG2020A: 500 ns minimum. 


Event (DG2030 only) -BNC connector (rear). 
Threshold Level: —5.0 V to +5.0 V. 
Resolution: 0.1 V. 

Set-up Time to Next Block: 48 to 53 clocks. 
Polarity: positive edge. 

Minimum Pulse Width: 100 ns. 


Inhibit (DG2030 only) -BNC connector 
(rear). 
Mode: 
Off: Always enabled. 
Internal: Controlled by CH 0 signal. 
External: Controlled by inhibit signal. 
Both: Controlled by CH 0 or inhibit signal. 
Threshold Level: —5.0 V to «5.0 V. 
Resolution: 0.1 V. 
Delay to Data Output: 34 ns to 38 ns (typical). 
Delay to Clock Output: 7 ns to 11 ns (typical). 


AUXILIARY OUTPUTS 


Sync 
DG2030: BNC connector (rear). 
DG2020A: BNC connector (front). 
Level: 
DG2030: 2.5 V into 50 Q. DG2020A: TTL. 
Output Term: 
DG2030: 9 or 10 clocks. 
DG2020A: 6 clocks. 
Impedance: 50 Q. 
Delay from external Trigger in: 
DG2030: 57 ns +1/clock (GHz) to 57 ns 
*2/clock (GHz) (typical: at internal clock). 
DG2020A: 18 to 50 ns (internal clock). 


Event 
DG2030: BNC connector (rear). 
DG2020A: BNC connector (front). 
Level: 
062030: 2.5 V into 50 О. DG2020A: TTL. 
Output Term: 
DG2030: 45 or 50 clocks. 
DG2020A: 8 clocks. 
Impedance: 50 Q. 
Delay Time: 
DG2030: 48 to 53 clocks before data 
output change. 
DG2020A: 22 clocks before data 
output change. 
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Clock (DG2020A only) — SMB connector (rear). 
Level: 1 V(typical) into 50 Q. 
Delay From Trigger input: 

PLL On/Off: 

> 6.25 MHx: 15 to 40 ns. 

«6.25 MHz: 25 to 60 ns. 
External: 7 ns + 1 clock to 20 ns + 0.5 clock. 
Delay from external Clock Input: 8 to 15 ns. 


P3410 TTL DATA OUTPUT POD FOR DG2020A 
DATA OUTPUT 

Channels - 12 

Connector — 26-pin header. 

Vou -»44 V into 1 МО. 

Уа - > 0.1 V into 1 МО. 

Rise/fall time - <5 ns into 1 MQ 10 pF. 
Internal Clock out to Data Delay — 24 ns. 


External Clock Input to Data Output Delay - 
25 ns to 45 ns. 


Trigger Input to Data Output Delay - 
Internal Clock : 
»6.25 MHz: 30 ns to 65 ns. 
«6.25 MHz: 45 to 80 ns. 
External Clock: 
25 ns+0.5 clock to 45 ns+1.5 clock. 


DELAYED CHANNELS 

Delay Channel — CH 8, CH 9, CH 10, CH 11. 
Delay Time — 0 to 20 ns. 

Delay Resolution — 100 ps. 


Channel Skew - 
CH 0 and other channels, same Pod: «3 ns. 
CH 0 and CH 0, Tow Pods of Same Type: «2 ns. 


EVENT INPUT 

Threshold level — TTL. 

Delay to Data Output — «50 ns + 50 clocks. 
Set-up Time to Next Block — 47 to 54 clocks. 
INHIBIT INPUT 

Level - TTL 1 КО. 

Delay to Data Output — 18 ns. 

Internal Inhibit Delay — 5 ns. 


PHYSICAL CHARACTERISTICS 


Dimensions __ — mm — — in. — 
У ЗИ 2 
|o нн RANA... 
Depth MEME COMER. 
Weight kg ëh 
Net РИН. ЗН CS 


*1 Including feet. 
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P3420 VARIABLE DATA OUTPUT POD FOR 
DG2020A 

DATA OUTPUT 

Channels - 12 

Connector — SMB. 

Vou - -2.0 V to +7.0 V into 1 Мо. 
Vo. - -3.0 V to 46.0 V into 1 MO. 
Resolution — 100 mV. 

Maximum Swing - 9.0 V,... 
Minimum Swing - 500 mV,.». 
Output Current - 

Total output current: < 500 mA. 


Sink: < -30 mA. 
Source: > +30 mA. 


Rise/fall time - <4 ns into 1 MQ, 10 pF, 
5 Vp-p Swing. 
Internal Clock out to Data Delay - 20 ns. 


External Clock Input to Data Output Delay - 
20 ns to 40 ns. 


Trigger Input to Data Output Delay - 
Internal Clock : 
»6.25 MHz: 30 ns to 60 ns. 
«6.25 MHz: 40 to 70 ns. 
External Clock: 
20 ns «0.5 clock to 40 ns 41.5 clock. 


DELAYED CHANNELS 

Delay Channel — CH 8, CH 9, CH 10, Ch 11. 
Delay Time - 0 to 20 ns. 

Delay Resolution — 100 ps. 


Channel Skew — 
CH 0 and other channels, same Pod: «3 ns. 
CH 0 and CH 0, Tow Pods of Same Type: «2 ns. 


Event Input 

Threshold level — -5.0 V to «5.0 V. 
Resolution - 100 mV. 

Delay to Data Output — «45 ns + 50 clocks. 
Set-up Time to Next Block — 47 to 54 clocks. 
Inhibit Input 

Level - —5.0 V to «5.0 V, 1 КО. 

Resolution — 100 mV. 

Delay to Data Output — 16 ns. 

Internal Inhibit Delay — —2 ns. 


PHYSICAL 
Dimensions | mm &— — in — 
Height" — — 00 91 2 
Width 255 _ 10 
Depth | 161 6.3 
Weight kg Ib 

Net 10 22 


General 

ENVIRONMENTAL 

Temperature — 

Operating: +10° C to 440? C. 

Non-operating: —20? C to «60? C. 

Humidity — 

Operating: 20% to 80% (no condensation). 
Non-operating: 5% to 90% (no condensation). 
Altitude — 

Operating: Up to 4.5 km (15,000 ft.). 
Non-operating: To 15 km (50,000 ft.). 
Vibration — Operating: 0.33 mm р-р, 10 to 
55 Hz, 15 minutes. 

Shock — Non-operating: 294 m/s? (30 б), 
half-sine, 11 ms duration. 

CERTIFICATION AND COMPLIANCE 

EC Declaration of Conformity — Meets intent 
of Directive 89/336/EEC for Electromagnetic 
Compatibility. 

Certifications - Safety: Designed to meet UL 
1244 and CSA 22.2 No. 231 (M-89). 

POWER 

AC Line Power - 


Voltage Range Line Frequency 
90 to 250 V АС 48.0 to 63.0 Hz 
90 to 127 V AC „48.0 to 440 Hz 


230 V, 240 V. 
Maximum Power - 300 W. 
Maximum Current - 4 A. 


PHYSICAL (DG2000 SERIES) 


Dimensions — — — mm im — 
не" 161 64 90И 
ГИ. RN S 
бет 41 825 
ши ку b 
Net BEN AE, 


*1 Including feet. 

*2 Including handle. 

*3 Including front cover. 576mm (22.2 inches) with han- 
dle extended. 


WARRANTY 
One year parts and labor. 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DG2020A DATA GENERATOR 

INCLUDES: User Manual (071-0053-00), 
Programmer Manual (071-0054-00), 3.5-inch 
Performance Check Disk (063-2198-00), GPIB 
Sample Program (063-2919-00), DG-LINK 
Application Software (063-2920-00), Pod 
Connection Cable (174-3548-00), Power Cord 
125V/6A (161-0230-01), ISO Qualified Inspection 
Passed Certificate. 

Order P3410 or P3420 pod separately. 


DG2020A OPTIONS 

Option 01 — Adds a 12-bit digital port for total 

24 output channels. Includes output cable (174- 
3458-00). Order P3410 or P3420 pod separately. 
Option 02 — Adds a 24-bit digital port for total 36 
output channels. Includes two output cables (174- 
3458-00). Order P3410 or P3420 pod separately. 
Option 1R — Rack mount. Floppy Drive Access 
moved to front. 

Option D1 — Test result report. 

Option C3 — Three years of Calibration Service. 
Option ВЗ - Warranty extended to cover 3 Years. 
International Power Plug Options — 

Option A1 to A5. 

P3410 TTL POD WITH 12 OUTPUT CHANNELS 
INCLUDES: Pin Header to Pin Header Output cable 
set (015-1502-00) for 12 output channels. ISO 
Qualified Inspection Passed Certificate. 

Option D1 - Test result report. 

P3420 VARIABLE POD WITH 12 OUTPUT CHANNELS 
INCLUDES: SMB to Pin Header Output cable set 
(015-1504-00) for 12 output channels. ISO 
Qualified Inspection Passed Certificate. 

Option 01 – Test result report. 


D62030 DATA GENERATOR 

INCLUDES: User Manual (070-0059-00), 
Programmer Manual (071-0057-00), 3.5-inch 
Performance Check Disk (063-2922-00), GPIB 
Sample Program (063-2921-00), DG-LINK 
Application Software (063-2920-00), Power Cord 
125V/6A (161-0230-01), ISO qualified Inspection 
Passed Certificate. 


DG2030 OPTIONS 
Option 01 — 8-channel output. Adds 4-channel out- 
put from rear panel. 


Option 1R — Rack mount. Floppy Drive Access 
moved to front. 


Option 01 - Test result report. 


International Power Plug Options — 
Option A1 to A5. 


Option C3 - Three years of Calibration Service. 
Option ВЗ - Warranty extended to cover 3 Years. 
Option D3 — Test Data (order in addition to 
Option C3). 

DG2000 SERIES OPTIONAL ACCESSORIES 
DG2030 Service Manual — 071-0058-00. 
D62020A Service Manual — 071-0055-00. 


DG2020A 12-channel Upgrade Kit (provided same 
function as DG2020A Option 01) — 040-1556-00. 


SMB to Pin Header Cable (20 inch) — 012-1503-00. 
SMB to Pin Header Cable (50 inch) — 012-1506-00. 
Pin Header to Pin Header Cable — 012-1505-00. 
SMB to SMB Cable (40 inch) - 012-1458-00. 

SMB to BNC Cable (40 inch) — 012-1459-00. 
One-channel Pin Lead Set (set of 5) — 012-1508-00. 


Four-channel Pin Lead Set (set of 3) - 
012-1509-00. 


Connector (for Pin Header) — 131-5919-00. 


Replacement 1.2m Pod Connection Cable 
(standard accessory) - 174-3548-00. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
ММ hitp://www.tek.com 
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and Handheld Test 


Tektronix has a complete line of low-cost bench and handheld test instruments for both basic 
and advanced test benches: triple output power supplies, digital multimeters, function genera- 
tors, multifunction counter, digital thermometers and digital clamp meters. 


Instrument and operator safety are all-important. Tektronix Series instruments comply with 
independent safety certification standards. 


Bench Test Instruments 


TR210 HUNTRON Tracker? 
The Tektronix TR210 Tracker? provides advanced troubleshooting capabilities to simplify test- 
ing newer technology components such as CMOS and MOS circuits. 


POWER SUPPLIES 

The CPS250 and PS280 power supplies are versatile instruments with one fixed and two 
variable outputs. Two switchable analog meters (CPS250) or digital readout (PS280) and 
switchable outputs operating independently, in series, or in parallel, make these power 
supplies ideal for design, service or field work. If your needs require programmability, look at 
our PS2500G Bench Series power supplies. 


DIGITAL MULTIMETER (BENCH) 
Tektronix digital multimeters measure AC and DC voltage, current and resistance. 


FUNCTION GENERATORS 

Tektronix Function Generators produce TTL signals and square, sine, and triangle waves for 
testing amplifiers, filters, and digital circuits. The frequency range of these Tektronix 
instruments runs from 0.1 Hz to 11 MHz. Sweep functions can be controlled internally or by 
an external signal. 


The CFG280 includes a 1 Hz to 100 MHz integral counter. 


COUNTER 
Tektronix benchtop counters accurately measure the frequency of sine, square and triangle 
waves. The counters span the frequency range from 1 Hz to 1.3 GHz. 


The CMC251 has a temperature-compensated time base to ensure accurate performance in 
changing ambient conditions. Service technicians will find this meter useful as a standard for 
calibrating other equipment. 


Handheld Test Instruments 


DIGITAL MULTIMETERS 

The new TX-DMM™ handheld digital multimeters are Tektronix’ new flagship family of DMMs 
that offer an innovative, yet rugged design. These compact, battery-powered units are made 
in the USA and offer exceptional accuracy and resolution. The extra large dual display, easily 
accessible battery compartment, and temperature measurement capability (TX3 only) are just 
the beginning. 

DIGITAL THERMOMETERS 

Whether you work in process control, HVAC or food engineering, the DMT900 Series thermome- 
ters provide high-quality performance and environmental durability at a very attractive price. 


DIGITAL CLAMP METER 

Better performance for a great price — that's what the DCM910 Current Clamp with autorang- 
ing and True RMS readings offers. On the bench or in the field, Tektronix quality and superior 
warranty keep you protected. 

HANDHELD ACCESSORIES 

A full line of accessories are available to complement your handheld test equipment. Current 
probes, test leads and clips, temperature probes, carrying cases along with THS700 oscillo- 
scope accessories expand the capabilities of your equipment. 


Instruments 


True RMS Digital Multimeters 


New TX3 * TX1 (with Optional WSTRM PC Interface Package) 


ow 
laf Features 


* Extra-Large, Dual Numeric Display with 


Backlight 
• 1000V CAT III (IEC 61010 Compliant) 
Input Voltage Safety Rating 


* Built-in K-Type Digital Thermometer 
(TX3 only) 


* Diode Check and Continuity Beeper 
* Setup Menu for Custom User Defaults 
* Auto and Manual Hold and Ranging 


* MIN/MAX/AVG/MAX-MIN Recording with 
Time Stamp 


* Relative (Delta) Measurements 
* dBm and dB (TX3 only) 


* 4-20 mA Process Loop Measurement with 
% Readout (TX3 only) 


* Rugged Boot w/ Versa-Stand™ 
* Traceable Calibration Certificate Included 


* Easy Battery Access without Breaking 
Calibration Seal 


* CE, UL, CSA Safety Certifications 


Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 
«у See Tektronix on the World Wide Web: 
МИМИ hitp://www.tek.com 
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You don't need to sacrifice ruggedness, safe- 
ty, and quality to enjoy the accuracy and fea- 
tures needed in today's changing mainte- 
nance environment. The Tektronix TX-DMM™ 
True RMS digital multimeters feature an extra 
large, dual numeric display that provides 
more information in fewer steps and can be 
viewed from across the room. 


The simple user interface eliminates guess- 
work and allows you to view AC and DC val- 
ues without changing meter function, saving 
troubleshooting time. 


The data storage capability allows measure- 
ments to be saved into memory and later 
recalled or downloaded to a PC using the 
optional WSTRM PC interface package. 


WSTRM consists of WaveStar™ for Meters 
software and a PC interface cable. WSTRM 
provides virtual digital multimeter capability, 
real-time data logging, and easy documenta- 
tion on a Windows995/NT platform. Error 
free data recording is a necessity for suc- 
cessful preventive maintenance programs. 


TX-DMM digital RMS technology provides 
high accuracy, 50,000 count resolution, and 
fast AC settling time. 


Bench 
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WSTRM OPTIONAL 


PC INTERFACE PACKAGE 

WSTRM is the complete solution for data 
transfer and analysis from the TX-DMM 
multimeters to a PC. The WSTRM features 
WaveStar for Meters software and includes 
an interface cable. 


WaveStar for Meters software allows users 
to easily capture, analyze, and record TX- 
DMM data, as well as professionally create, 
save, and print documents. Through its 
unique, virtual instrument interface, 
WaveStar software enables remote access 
and control of the TX-DMM from a PC, with- 
out the need for programming. WaveStar 
software's familiar Windows®95/NT features, 
such as drag-and-drop, provide users a 
quick and simple means for inserting 
important DMM information into other 
Windows applications. 


The included cable provides an interface 
between the TX-DMM IR port and the PC’s 
RS-232 port. 
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True RMS Digital Multimeters 


New TX3 * TX1 (with Optional WSTRM PC Interface Package) 


Characteristics 

DISPLAY 

Range — 50,000 and 5000 (selectable). 
Digits — 4-4/5 and 3-4/5 (selectable). 


Update Rate - 4/s (5000 count mode), 
1/s (50,000 count mode). 


20 SEGMENT ANALOG BAR GRAPH 
Update Rate — 20/s. 


NON-VOLATILE MEMORY 
Locations - 30 (TX3); 10 (TX1). 
PEAK HOLD 

1 ms. 


DC/AC VOLTAGE 

Ranges*! — 500.0 mV, 5.000 V, 50.00 V, 
500.0 V, 1000 V CAT III. 

DC Accuracy*! — «(0.0596 + 1 ct.) (TX3), 
x (0.0795 + 1 ct.) (TX1). 

AC Accuracy*! - «(0.496 + 2 ct.) (TX3), 
+(0.6% + 2 ct.) (TX1). 


Best Resolution — 10 uV (50,000 ct. mode). 


DC/AC CURRENT 
Ranges*! – 500.0 pA, 5.000 mA, 50.00 тА, 
500.0 mA, 5.000 A, 10.00 A (3 minutes). 


DC Accuracy*! — «(0.296 + 2 ct.). 
AC Accuracy*! - «(0.696 + 2 ct.). 
Best Resolution — 10 nA (50,000 ct. mode). 


RESISTANCE 

Ranges*! - 50.00 ©, 500.0 Q, 5.000 КО, 
50.00 КО, 500.0 КО, 5.000 MQ, 50.00 МО. 
Accuracy*! - «(0.196 + 2 ct.). 

Best Resolution - 0.01 О (in 50 О range 
w/ automatic lead calibration). 


CAPACITANCE 
Ranges — 5.000 nF, 50.00 nF, 500.0 nF, 5.000 
uF, 50.00 pF, 500.0 pF, 5.000 mF, 50.00 mF. 


Best Accuracy - +(1.0% + 3 ct.). 
Best Resolution — 1 pF. 


FREQUENCY 

Range - 0.5 Hz to 1 MHz. 
Accuracy - «(0.00296 + 1 ct.). 
Best Resolution — 0.001 Hz. 
Counter - 5-digit; 100,000 count. 
TEMPERATURE (TX3 ONLY) 


Built-in Digital Thermometer - 

K-Type Thermocouple. 

Range - -50°C to +980°C (not including 
thermocouple range). 

Accuracy - +3°C nominal, +1°C with quick 
ice bath calibration. 

Warranty — Three years. 


*! Best accuracy stated. Ranges and accuracies 
are in 5000 ct. mode. Best resolution can be 
achieved by changing the default resolution to 
50,000 ct. mode in the Setup menu. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TX3 

True RMS Multimeter 

Includes: Boot with Stand, ATLO1 Test Leads, 
АТКО1 K-Type Thermocouple Adapter, ATPO1 
Thermocouple-to-Banana Plug Adapter, User 
Manual, 2 AA Batteries, Spare 5 mm Fuse, 
Traceable Calibration Certificate. 


ТХ1 

True RMS Multimeter 

Includes: Boot with Stand, ATLO1 Test Leads, User 
Manual, 2 AA Batteries, Spare 5 mm Fuse, 
Traceable Calibration Certificate. 

USER MANUAL LANGUAGE OPTIONS 

OPTIONS LO-L9 — English, French, Italian, German, 
Spanish, Japanese, Portuguese, Simple Chinese, 
Traditional Chinese, Korean. 
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RECOMMENDED ACCESSORIES 
WSTRM - PC Interface Package with WaveStar for 
Meters Software and Interface Cable. 


А605 — 500 A AC Current Probe. 

A621 — 2000 A AC Current Probe. 

A622 — 100 A Current Probe. 

ATLDX1 – Deluxe Lead Set with Tip Accessories. 
ATL21 - Shielded Banana Plug Leads. 
ATL22 - Plug-on Test Lead Tips. 

ATL23 - Plug-on Sharp 'IC' Test Lead Tips. 
ATL25 — Adjustable Test Lead Set. 

ACL21 - Plug-on Safety Alligator Clips. 
ACL22 — Plug-on Hook-tip Clips. 

ACL23 - Plug-on Wire Clamp Clips. 
ACL24 - Plug-on Jaw Clips. 

AC12 - Large Nylon Soft Case. 


Instruments 


Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 


“у See Tektronix on the World Wide Web: 
МММ hittp://www.tek.com 
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Huntron Tracker? 
New TR 210 


т 
Pa € Features 


* Test Components and Boards Without 
Power — Ideal for Catastrophic Failures 


* Get a Picture of a Component's Overall 
Health — Including Intermittent Problems 


* Test Gate-fired Devices with a Built-in Pulse 
Generator 


* Non-destructive Testing 


New TR 210 
Tektronix TR 210 Huntron Tracker. 


THE ADVANTAGES OF Tracker® TECHNOLOGY 
The Tektronix TR 210 Huntron Tracker? pro- 
vides advanced troubleshooting capabilities 
to simplify testing newer technology compo- 
nents such as CMOS and MOS circuits. A 
built-in pulse generator lets you troubleshoot 
gate-fired devices such as SCRs, TRIACs and 
opto-couplers. By energizing the gate, you 
can test a component in an active mode. 


Since the TR 210 is used while the power to 
the circuit-under-test is turned off, you avoid 
an accidental short that could cause further 
damage. It allows you to analyze the overall 
health of a solid-state component, which 
makes it perfect for finding leakage or sub- 
strate damage that has brought a circuit 
board or a complete system down prema- 
turely. Because it can compare suspect com- 
ponents to known-good equivalents, it's also 
ideal for troubleshooting when documenta- 
tion is missing or incomplete. 


ANALOG SIGNATURE ANALYSIS 

The TR 210 works by applying a current- 
limited AC signal across two points of a 
component. The current flow causes a 
vertical deflection of the oscilloscope display, 
while the voltage causes a horizontal deflec- 
tion. Together, they give you a unique current- 
voltage "analog signature" that represents 
the overall health of the device-under-test. By 
analyzing each signature, you can quickly tell 
if a component is good, bad, or marginal. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


“у See Tektronix on the World Wide Web: 
NUUAM. hitp://www.tek.com 
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REAL-WORLD TROUBLESHOOTING 
CHALLENGES 

The Tektronix TR 210 is ideal for trou- 
bleshooting Programmable Logic Controls 
(PLCs). In troubleshooting multi-channel 
input modules, technicians frequently run 
into a damaged channel because the IC 
buffers, opto-couplers, and drivers have been 
over-stressed. Using the built-in pulse gener- 
ator, the TR 210 quickly troubleshoots opto- 
couplers and other gate-fired devices. Simply 
compare the signature of one channel 
against another. You'll usually find problems 
where you see differences in signatures. 


Likewise, you can also compare multi-channel 
output devices with the TR 210. These 
devices usually fail when too much current is 
drawn through the logic section. To trou- 
bleshoot them, compare the signatures of ICs 
in one channel against those in another, look- 
ing for differences that indicate a problem. 


Tracker is a registered trademark of Huntron 
Instruments, Inc. 
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Huntron Tracker? 


New TR 210 

RANGES 

Range V. 7, Current Pmax P aiode 
(9) (тАвм$) (mW) (mW) 
74k 0.6 6 0.2 


*! Low power setting. 


Characteristics 
Test Frequencies — 50 or 60 Hz, 200 Hz, 
2,000 Hz. 


Functions - Range Selection: Auto or 
Manual. High Range Lockout. 


Compare-A-Trace — Adjustable (0.5 Hz to 
5 Hz). 

Pulse Generator — 

Level: 0 V to 5 V. 

DC Mode: «DC or -DC. 

Pulse Mode: «Pulse, —Pulse, or both; 
adjustable duty cycle. 


ENVIRONMENTAL, EMC, SAFETY 
Temperature — 

Operating: 0°C to +40°C. 

Non-operating: —50?C to +60°C. 

Humidity - 

Operating: 0 to 70% (per IEC 1010-1). 
Altitude — 

Operating: Up to 4,600 m (15,000 ft.). 
Non-operating: Up to 15,000 m (50,000 ft.). 
ЕМС - Directive 89/336/EC. 

Safety Compliance — Low voltage directive 
73/23/EEC as amended by 93/86/EEC. 


POWER 

Source Power — 

Voltage Ranges: 100 VAC, 230 VAC. 
Line Frequency: 50 or 60 Hz. 


Power — 15 W maximum. 


PHYSICAL CHARACTERISTICS 
Dimensions 


One year parts and labor. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TR 210 HUNTRON Tracker? 

Includes: Instruction Manual, One Set ATL25 Test 
Probes, Common Test Leads, Two Mini-clip Leads, 
U.S. Power Cord. 

INTERNATIONAL POWER CORD OPTIONS 

OPT. A1 — Universal Euro 220 V, 50 Hz. 

OPT. A2 - UK 240 V, 50 Hz. 
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TR 210 RECOMMENDED ACCESSORIES 
Black Ground Leads- 98-0043.*? 

Blue Clip Leads- 98-0036.*? 

Foot Switch- 98-0314.*? 

18-in. COAXIAL BNC CABLE — 012-0076-00. 
36-in. COAXIAL BNC CABLE — 012-1341-00. 
42-in. COAXIAL BNC CABLE — 012-0057-01. 
TR 210 RECOMMENDED OSCILLOSCOPES 
Tektronix TDS 210 60 MHz Digital Real-time 
Oscilloscope. 

Tektronix TDS 220 100 MHz Digital Real-time 
Oscilloscope. 


*? Available from: Huntron, Inc. 15720 Mill Creek 
Blvd. Mill Creek, WA 98012. Phone: 800-426- 
9265. 
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Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


me See Tektronix on the World Wide Web: 
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Power Supply 


PS 280 


L | 

laf Features 

• Triple Output 

* One Fixed 5 V, 3 A Supply 

* Two Variable Outputs, 0 to 30 V, 2 A 

* Digital LED Output Indicator 

* Variable Current Limiting 

* Selectable Independent Tracking Mode 
* Dual Tracking, Variable 0 to 30 V, 2.0 A 
* One Year Warranty 


Applications 

• Training 

* Manufacturing Production Test 
* Field Repair 

* Bench Calibration and Repair 
* Product Design 

* Laboratory and Research 

* Education 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


“у See Tektronix оп the World Wide Web: 
ФМ hitp://www.tek.com 


сє 


rm Tektronix measurement products 
E ISO 9001 are manufactured in ISO 
Doemer registered facilities. 


LABORATORY DC POWER SUPPLY 


The PS280 DC power supply is a multifunc- 
tion benchtop or portable instrument. It is a 
regulated power supply that provides fixed 
5 V output for powering logic circuits and 
two variable outputs for a wide range of test 
and experimental uses. 


Characteristics 
Output Voltage: 


Two Variable: 0 to 30 VDC 


Two Variable: | 0t02.0A(CO — — 
One Fixed 
(foldback limited): —— 30Amax — n 
Line Regulation: 
Two Variable: 0.01% + 3 mV (СМ); 
FERMER. 0.2% + 3 тА (CC) 
One Fixed: «5mV(CV) — 
Load Regulation: 
Two Variable: < 0.01% + 5 mV, current 

> ЗА (CV); <300mV, 

0 to 60 V single 
series tracking supply (CV), 

eT" 0.2% +3 тА (СС) — — 
One Fixed: й «10 mV (CV) 


Р E м E EEN ERN. 
У. Tektronix PS280 oceoweasuemy  / 


Ripple/Noise: 
Two Variable: <1 mV RMS, 
5 Hz to 1 MHz (CV); 

2. 53 ТА (CC) | 
One Fixed: «2 mV RMS И 
Output in Two variable 0 to 30 V 
Independent Mode: | (CV); 20А (CC) — 
Output in Parallel Mode: Опе 0 to 30 V, 

4.0 A max 


Tracking Error: < 0.5% + 10 mV. 


Series Mode: One 0 +30 V, 2.0A 
тах ог опе 60 У, 2А — 
| +0. 5% +10 mV тл 
Two 3-1/2 digit LED 
(switchable) | 
0 to 30 V DC 
+(0.5% of rdg + 2 digits) 


Tracking Error: _ 
Displays: 


ee 


„(0.5% of rdg + 2 digits) 


Insulation: 


_ 220 MQ at 500 VDC © 
_ 230 MO at 500 VDC 


Chassis to Terminal: 


Chassis to Power Cord: 
Safety Certification: 


*! (CC): When operated in с Deeds 
mode. (CV): When operated in Constant Voltage 
mode. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


PS280 TRIPLE OUTPUT 0 TO 30 V/2 A POWER 
SUPPLY 


Includes: Operator's Manual, 3 pairs of Test Leads, 


US Power Cord, One Year Warranty. 


Bench 


TEKTRONIX MEASUREMENT SERVICE 

Tektronix CAL and REP Service programs allow 
you to pre-purchase genuine Return to Tektronix 
Services — ask your Distributor for details. 


and Handheld Test 
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Power Supply 


CPS250 


и 

129 Features 

* One Fixed 5 V, 2 A Supply 

* Triple Output 

* Two Variable 0 to 20 V, 0.5 Supplies 
* Analog Display 

* Variable Current Limiting 

* Overload Indicators 

* One Year Warranty 


Applications 


* Training 
* Manufacturing Production Test 


Tektronix CPS250 ran coureur Power supply 


CAUTION А 
00 NOT ELEVATE OUTPUT TERMINALS 
BY ANY EXTERNAL VOLTAGE SOURCE 


A 
0—20V 0.64 
Зур 


"А/В OUTPUTS 


і TRACKING 
PARALLEL 1 
|| ив INDEPENDENT 
A B 


* Field Repair 


* Bench Calibration and Repair 


. і The CPS250 has a single fixed 5 V and Ripple/Noise: 
б oe 2 A supply and two variable 0 to 20 V, Two Variable: 
y and Research 0.5 A supplies. 

* Education Its compact design with tilt-bail handle takes 
up less bench space than most other power UU]. р 
supplies, which makes it ideal for those no Output a —— 
fuss fundamental supply needs. independent Mode: 
Characteristics Output in Parallel Mode: 
Output Voltage: itching ce! 
Two Variable: 0 to 20 VDC Series Mode: ^^ 
One Fixed: _ | _ 50у UR 
Output Currents — —— — —— — 0 0 0 0 0 0 0 0 0 0000000 
Two Variable: —  — 0 to 0.5 A (СС)*! Tracking Error — 
One Fixed (foldback limited): 2.0 A max Displays: 
Line Regulation: inim р 
Two Variable: 0.01% +3 mV (CV); Voltage Indicator: 

0.2% + 3 mA (CC) eee 
One Fixed: 10 тү (CV) Current Indicator: 
Load Regulation: ны —— 
Two Variable: 001%+3т\у icy, а... 
0.2% + 6 mA (CC) Insulation: 

One Fixed: = QOi9*«5mV(CV) — Chassis to Terminal: — 

Product(s) available through your local Tektronix bo Chassis to Power Cord: 

Distributor listed in the back of this catalog. Safety Certification: 


“у See Tektronix on the World Wide Web: 
NAM hitp://www.tek.com 


©: 


2 mV RMS, 5 Hz to 
1 MHz (CV); 
3 mA RMS, 5 Hz to 
1 MHz (CC) 


2 MV RMS, 


Two variable 0 to 20 | 
V (CV); 0.5A (CC) — 


One 0 to 20 V, 


02%+20т/ _ 


One 0-40 V, 


0.5 A max or one 
x20 V, 0.5 А 


20.2% +20 mV. 


Two analog meters | 
(switchable) 


Oto 25 V DC 2.5% | 


. of full scale 


010 800 mA +2.5% | 
of full scale 


...250 МО at 500 VDC _ 


>50 MQ at 500 VDC 


UL, CSA, ТМАВК | 


*1 (CC): When operated in Constant Current mode. 
(CV): When operated in Constant Voltage mode. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TEKTRONIX MEASUREMENT SERVICE 

Tektronix CAL and REP Service programs allow 
you to pre-purchase genuine Return to Tektronix 
Services - ask your Distributor for details. 


CPS250 TRIPLE OUTPUT POWER SUPPLY 
INCLUDES: Operator’s Manual, 3 pairs of Test 
Leads, US Power Cord, One Year Warranty. 
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Programmable Power Supplies 


PS2520G * PS2521G 


W 
Pa € Features 


Р525206 
» Triple Output 


e One 0 to 6 V, 0 to 3 A 

e Two 0 to 36 V, 0 to 1.5 A 

* Digital LED Output Indicator 
* SCPI Compatible 

* One Year Warranty 


PS2521G 

* Triple Output 

e One 0 to 6 V, O to 5 A 

e Two 0 to 20 V, 0 to 2.5 A 

e Digital LED Output Indicator 
e SCPI Compatible 

* One Year Warranty 


Applications 

* Training 

* Manufacturing Production Test 
* Field Repair 

* Bench Calibration and Repair 
* Product Design 

* Laboratory and Research 

* Education 


Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 
RA See Tektronix on the World Wide Web: 
WYW http://www.tek.com 
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Tektronix 2525216 


CURRENT (А) 


PS2521G BB 


PS2520G/PS2521G 


The triple output PS2520G and PS2521G 
Power Supplies are versatile supplies suit- 
able for many applications. The PS2520G 
has a single supply providing a maximum of 
6 V and 3 A and two supplies providing a 
maximum of 36 V and 1.5 A. The PS2521G 
has a single supply providing a maximum of 
6 V and 5.0 A and two supplies providing a 
maximum of 20 V and 2.5 A. 


The supplies can be operated in one of three 
modes: independent, series, or parallel. In 
the independent mode, the output voltage 
and current of each supply are controlled 
independently. In the two tracking modes, 
the variable outputs are connected either in 
series or in parallel; the controls of the mas- 
ter power supply adjust the voltage or cur- 
rent of both power supplies. 


Bench 


and Handheld Test 


The PS2520G and PS2521G are GPIB pro- 
grammable. The GPIB command sets are 
SCPI compatible. 


Each power supply features 100 memories to 
store voltage and current limits for instant 
recall via the front panel or GPIB. Both have 
a dual 4-digit LED display. 
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Programmable Power Supplies 
PS2520G * PS2521G 


KEY SPECIFICATIONS 


Auto-series/Parallel Operation — — 
Auto- master/Slave Tracking EM - — 
Internal Memory | 


Constant Current Mode 
Variable Current Limit 


Over-voltage Protection и 
Over-current Protection o № 
Dual 4- Dig Panel Meter - 


Safety Certifications 


o ETL CSA 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


PS25206 


Triple Output Programmable Power Supply. 


PS2521G 


Triple Output Programmable Power Supply. 


All Include: User Manual, US Power Cord, 
3 Pair Black/Red Test Leads. 


inside the U.S. see the price list in the back of this catalog. 


MEASUREMENT SERVICE OPTIONS 
Call your local Tektronix representative for a full 


list of service options Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 


“у See Tektronix on the World Wide Web: 
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Digital Multimeter (Bench) 


CDM250 


sw 
laf Features 


CDM250 
* AC/DC Volts (500 V Range) 


* Resistance (20 MQ Range) 
* Current (10 A Range) 

* Overload Protection 

* One Year Warranty 


Applications 


* Product Design 

* Training 

* Manufacturing Production Test 
* Field Repair 

* Bench Calibration and Repair 
* Laboratory and Research 

* Education 


Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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CDM250 


The CDM250 Digital Multimeter measures and 
displays voltage, current, and resistance using 
a 3 1/2 digit LED display. Sine wave alternat- 
ing voltages and currents are displayed in 
RMS values. The CDM250 is safe and easy to 
use. This meter has overload protection and 
is UL listed and CSA certified. Test leads are 
included. 


Characteristics 

DC Voltage Ranges — 200 mV, 2 V, 20 V, 

200 V, 500 V. 

Basic DC Volts Accuracy - «(0.595 of 
reading + 1 count). 

Мах DC Input Voltage – 500 V DC 

(DC + peak AC). 

AC Voltage Ranges — 200 mV, 2 V, 20 V, 200 
V, 500 V. 


Basic AC Volts Accuracy - +(1.0% of 
reading + 4 counts). 


Max AC Input Voltage — 350 V AC RMS; 
500 V (DC + peak AC). 


DC Current Ranges - 200 pA, 2 mA, 20 mA, 
200 mA, 2 A, 10 A. 

Basic DC Current Accuracy - «(1.096 of 
reading + 1 count). 

Max DC Input Current — 2 A fused, 

10 A unfused. 

AC Current Ranges - 200 pA, 2 mA, 20 mA, 
200 mA, 2 A, 10 A. 

Basic AC Current Accuracy - «(1.596 of 
reading 4 counts). 

Max AC Input Current Voltage- 650 V pk, 

A to COM. 

Resistance Ranges - 200 Q , 2 KO, 20 KO, 
200 KO, 2 MQ, 20 MQ. 

Basic Resistance Accuracy - «(0.7596 of 
reading + 1 count). 

Max Resistance Input Voltage — 500 V 

(DC + peak AC). 

Warranty — One year. 

Safety Certification — UL Listed, CSA Certified. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CDM250 

Digital Multimeter. 

Includes: Test Leads, Operator's Manual, US 
Power Cord, One Year Warranty. 


Bench 


TEKTRONIX MEASUREMENT SERVICE Tektronix 
CAL and REP Service programs allow you to 
pre-purchase genuine Return to Tektronix Services 
— ask your Distributor for details. 


and Handheld Test 
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Function Generators 
CFG253 • СЕС280 


ww 
laf Features 


CFG253 
* 0.03 Hz to 3 MHz 


* Square, Triangle, and Sine Waves; 
TTL Output 


* 20 dB Attenuator 

* Internal or External Frequency Sweep 
* Variable Duty Cycle 

* Variable Symmetry (20 to 80%) 

* One Year Warranty 

CFG280 

* 0.1 Hz to 11 MHz (Calibrated) 

* 0.01 Hz to 11 MHz (Uncalibrated) 

* 1 Hz to 100 MHz Counter 


* Square, Triangle, and Sine Waves; TTL 
Output 


* 20 dB Attenuator 

* External Gate Input 

e VCF (FM) Input 

* AM 0 to 100% Input for External Sine Wave 
* Internal or External Frequency Sweep 

* One Year Warranty 


Applications 


* Product Design 

* Training 

* Manufacturing Production Test 
* Field Repair 

* Bench Calibration and Repair 
* Laboratory and Research 

* Education 


CFG253 

Function Generator produces sine, square, 
and triangle waves, and TTL signals for test- 
ing amplifiers, filters, and digital circuits. 
Sweep function can be controlled internally 
or with an external signal. Duty cycle, DC off- 
set, sweep rate, sweep width, and amplitude 
are all operator controlled. The CFG253 has 
output bandwidth of 0.03 Hz to 3 MHz. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


RA See Tektronix on the World Wide Web: 
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Instruments 


CFG280 11 MHz Function 
Generator with Counter 


The CFG280 combines an 11 MHz Function 
Generator with a 1 Hz to 100 MHz 
Frequency Counter. The on-board counter 
allows the operator to set the frequency 
output of the function generator precisely. 
This versatile instrument conserves both 
bench space and budget. 


Function Generators 
CFG253 * CFG280 


KEY SPECIFICATIONS 


Characteristics | — 
Пи о и CFG280 —  — — à. 
Waveform Outputs c wave, sine wave, triangle Square wave, sine wave, triangle wave, 


TTL pulse, sweep functions for all outputs 


Frequency Multiplier Variable from 0.3 to 3.0 times the Variable from 0.1 to 1 (uncalibrated) 
ee о E 110 11 (calibrated) | — 
Dial Accuracy... gaa +5% of full scale — — — .— +5% of full scale from 0.1 Нг to 10 MHz __ 
Sine Wave Distortion <1% (10 Hz to 100 kHz) «196 (10 Hz to 100 kHz), —30 dB 
ee uo О euo at all other frequencies | — — 
Triangle Wave Linearity 20 Hz to 200 kHz: 29995; 0.1 Hz to 110 kHz: 29996; 110 kHz to 

200 kHz to 3 MHz: 297% 1 MHz: 297%; 1 MHz to 11 MHz: 29596 


into 50 Q load И 


Мо. О 500:10% — 5. 
DC Offset (continuously variable) x10 V minimum open circuit; +5 V x10 V minimum open circuit; «5 V 
minimum into 50 Q load minimum into 50 O load 


_ 95/5 | fixed (pulse. and ramp) _ иш 
0.5 Hz to 50 Hz 


External Voltage-controlled 100:1 minimum for 0 to +10 V DC input 
Variable Sweep Range (10 KO Input) | with frequency control set at 0.1 or 11 


VCF (FM) Input at +10 V input shifts frequency >100:1 up or —- 
down with dial set at 0.1 or 11 respectively 


с Опвувг —— 


бау оаа иаи и = : - EN." и 
CFG280 Counter Specifications 
Frequency Range (AC coupled) - 1 Hz to 100 MHz 


Time Base Stability MN 
Frequency Accuracy - 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CFG253 TEKTRONIX MEASUREMENT SERVICE 

3 MHz Funghon Generale а я CAL in REP ice жга ше Повінь и усіиіртанои | 
Includes: Operator's Manual, US Power Cord, One уои to pre-purchase genuine nie urn to le Tonix Distributor listed in the back of this catalog. 

Year Warranty. Services — ask your Distributor for details. 

CFG280 “у See Tektronix on the World Wide Web: 

11 MHz Function Generator with 100 MHz Counter. NIMM. http://www.tek.com 


Includes: Operator's Manual, US Power Cord, One 


E Tektronix measurement products 
Year Warranty. © ISO 9001 аге нони ея in ISO 


gesemoswwowasscvons registered facilities. 
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Counter 
CMC251 


ГА 
> Features 


CMC251 
• 1 Hz to 100 MHz (CH 1), 80 MHz to 
1.3 GHz (CH 2) 


* +1 ppm Time Base 


* Period Average, Period, Frequency, Totalize 
Self-test 


* Display Hold 
* Remote Start/Stop 
* One Year Warranty 


Applications 


* Training 

* Manufacturing 

* Production Test 

* Field Repair 

* Bench Calibration and Repair 
* Product Design 

* Laboratory and Research 

* Education 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


I See Tektronix on the World Wide Web: 
NOVAE hitp://www.tek.com 


$: 


"n ISO 9001 Tektronix measurement products 


—— == are manufactured in ISO 
gioserow теолога registered facilities. 


CMC251 


CMC251 

The CMC251 1.3 GHz Multifunction Counter 
measures the frequency of sine, square, and 
triangle waves from 1 Hz to 1.3 GHz. The 
CMC251 also provides period, totalize, and 
pulse width measurements. The counter has 
two input channels. Channel A is a standard 
1 MQ input for frequency measurements up 
to 100 MHz. Channel B is a 50 Q terminated 
input for use in high-frequency systems. This 
counter is of interest to radio amateurs 
because of its ability to measure high-fre- 
quency systems. The temperature-compen- 
sated, crystal-controlled time base is stable 
to +1 part per million per year. 


Characteristics 
CHANNEL A 
Frequency Range — 1 Hz to 100 MHz. 


Sensitivity - 20 mV RMS, 1 Hz to 30 MHz; 
50 mV RMS, 30 MHz to 100 MHz. 


Attenuation — 3 V to 42 V (HI); 50 mV 
to 5 V (LO). 


Max. Input Voltage - 1 Hz to 5 MHz: 42 V 
pk; 5 MHz to 100 MHz: 4.9 V pk. 


Low Pass Filter — -3 dB at 100 kHz. 
Impedance - 1.0 MQ, paralleled by 40 pF. 
CHANNEL B 

Frequency Range — 80 MHz to 1.3 GHz. 


Sensitivity - 5 mV RMS, 80 MHz to 
600 MHz; 15 mV RMS, 600 MHz to 
900 MHz; 35 mV RMS, 900 MHz to 1.3 GHz. 


Impedance - 50 Q. 
Max. Input Voltage - 1 V RMS. 


PERIOD 
Range - Direct: 0.4 us to 1.0 s; Prescale: 
0.04 $ to 1.0 s. 


Resolution — Direct: 100 ps to 100 ns; 
Prescale: 10 ps to 10 ns. 


Min. Pulse Width — Direct: 0.2 us; 
Prescale: 20 ns. 


Frequency Range - Direct: 1 Hz to 2.5 MHz; 
Prescale: 1 Hz to 25 MHz. 


Events Averaged (№) - 1, 10, 100, 1000, 
10,000 cycles. 


Totalize Range — 0 to 99,999,999. 
PULSE WIDTH 

Range — 0.25 us to 0.5 s. 

Period Range — 100 ps to 100 ns. 


Events Averaged (М) - 1, 10, 100, or 
1000 cycles. 


TIME BASE STABILITY 

Temperature - <1 ppm from 0° to 40°C. 
10% Line Voltage Change - «0.4 ppm. 
ACCURACY 

Frequency - «(time base error + 1 count). 


Period — «(time base error + 1 count + 
trigger error). 


Pulse Width — «(time base error + 1 count + 
trigger error + 10 ns). 


PLUS 

Selectable Slope - No. 

Ratio CH A: CH B — No. 

Display Hold — Yes. 

Remote Start/Stop - Yes. 

Time Interval CH A: CH B — No. 
Safety Certification — ETL, CSA. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CMG251 

1.3 GHz Frequency Counter with High Stability 
Time Base. 

Includes: Operator's Manual, US Power Cord, 
One Year Warranty. 
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AVAILABLE ACCESSORIES 
10X Probe, 250 MHz. Order P6106A. 


Instruments 


TEKTRONIX MEASUREMENT SERVICE 

Tektronix CAL and REP Service programs allow 
you to pre-purchase genuine Return to Tektronix 
Services — ask your Distributor for details. 


Handheld Digital Multimeters 


DMM916 ° DMM914 ° DMM912 


т 

Pa € Features 

* 40,000 or 4000 Count User-Selectable 
Display 

* 0.06% Basic DC Volts Accuracy (DMM916) 

* DC Voltage Ranges from 400 mV to 1,000 V 


* AC Voltage Ranges from 4 V to 750 V 
(True RMS) 


* АС and DC Current Ranges from 4,000 pA 
to 10A 


* Resistance Ranges from 400 to 40 MO 
* Capacitance Ranges from 4 nF to 40 mF 
* Frequency Ranges from 400 Hz to 2 MHz 


* Temperature Measurements from -50°C to 
+980° С (DMM914, DMM916) 


e 600 V CAT III 
e 1000 V CAT II 
* 3 Year Warranty 
* CE Compliant 


DMM916 / DMM914 / DMM912 hi 


The DMM910 series handheld digital multi- 
meters from Tektronix are compact, battery- 
powered units with high measurement reso- 
lution and accuracy. Built-in safety features 
provide a high level of operator protection. 


The three models share a common physical 
and operating format but vary in the features 


and accuracy. The DMM912 provides indus- 
try standard performance while the DMM914 
and DMM916 provide unequalled accuracy 
and measurement features. 


Each model includes a full complement of 
standard and optional accessories to meet 
any measurement challenge. 


DMM916 DMM914 DMM912 


FEATURES 

True RMS NNNM В Yes 

Auto Power Off (adjustable) | Yes _ 
Analog Bargraph Display | 00 Yes _ 

Auto Hold —  — e Yes. 
Autoranging with Manual Ranging — — — — Yes 

Beep Guard NEM . HM 
Continuity Спеск/Вверег —  — — — Yes —— 
Hold - 


MIN/M AVG/MAX- MIN | E ү  [J— M 


Product(s) available through your local Tektronix w- i о —— —1 
Distributor listed in the back of this catalog. Lo battery Indicator ИТО Үвѕ _ 


Overrange Indicator | 


See Tektronix on the World Wide Web: 
7 M http://www.tek.com 


(€ Memory Store/Recall — Yes, 

Center/Zoom Analog Bargraph— . — ———— Yes 
— : Delta Mode with Percent Yes 
=> Tektronix measurement products ана Аан по cd RR s 
#6 90 9001 manufactured in во Duty Factor — — —— ss Yes. 


gsemsmewrwawanremons registered facilities. 
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Handheld Digital Multimeters 


DMM916 ° DMM914 ° DMM912 


DMM916 


Temperature Measurement Yes 


DMM914 


DMM912 


Characteristics 

DMM916 DMM914 DMM912 
Display Range (звівсіабів) | ^ 5— — ^ 40,000 and 4000 — и, 40000and4000 и . 40,000 and 4,000 — 
Display Update Rate (selectable) — ^ c — NEM Oe 
Analog Bargraph Update Rate NEM _ ee 


DC Voltage Ranges (full scale)*! 
— Best accuracy*2 


— Best accuracy"? - 
Low-Voltage Q Ran jes (full scale)*? 


. 0.3096 +1 ct 


_ 0.60% +1 ct - 


coer р TT MN 
— Best accuracy"? — — 


“60°C to+980°C 100 
late. 


*! Full scale ranges listed are available on all three models. 
*2 Accuracies are listed in 4,000 ct mode, multiply counts by 10 in 40,000 count mode. 


_ 400.00 mV, 4.0000 V, 40.000 V, 400.00 V, 1,000.0 V - 
0.10% + 1 ct mE 

4.0000 V, 40.000 V, 400.00 V, 750.0 V. 
0.80% + 1 ct 


4,000.0 pA, 400.00 mA, 10.000A 
0.40% +1 ct 


400.00 ©, 4.0000 КО, 40.000 ко, 400.00 КО, 4.0000 МО, 40.000 Ma 
„М 0.40% + 1 ct 


4.000 ко, 40. 00 КО, 400.0 КО, 4.000 мо, 40. 00 Мо. 
10 


0.50% 41c — 


1.00% +1 ct 


| dcin | 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DMM916, DMM914, DMM912 

Handheld Digital Multimeters 

Includes: 9 V Battery, User Manual 
(070-9791-00), Boot, ATLO1 Test Leads 
OPTIONS 

Opt. 1L: Substitute Asian Languages Manual 
(070-9792-00). 

RECOMMENDED ACCESSORIES 

ATLDX1 – Deluxe Lead Set w/Tip Accessories. 
ATL21 - Shielded Banana Plug Leads. 
ATL22 - Plug-on Test Lead Tips. 


ATL23 – Plug-on Sharp ‘IC’ Test Lead Tips. 
ATL25 - Adjustable Test Lead Set. 

ACL21 — Plug-on Safety Alligator Clips. 
ACL22 – Plug-on Hook-tip Clips. 

ACL23 - Plug-on Wire Clamp Clips. 
ACL24 – Plug-on Jaw Clips. 

AC12 - Large Nylon Soft Case. 

AC13 – Long Nylon Soft Case. 


АТРО1 — K-type Bead Probe for Temperature 
Measurements (ATKO1 Thermocouple-to-Banana 
Plug Adapter also required for use with DMM900s). 


WARRANTY 
Three years. 
Instruments 


47 4 • Вепсһ and Handheld Test 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


СТУ See Tektronix on the World Wide Web: 
http://www.tek.com 


СЄ 


Tektronix measurement products 
i [50 9001 


are manufactured in ISO 
Secemsewswamwon registered facilities. 


Handheld Digital Multimeters 


DMM150 * CMM150 * DMM157 


т 
) € Features 


DMM150 
* Voltage to 600 V 


* AC Current to 300 A w/ CMM150 option 
* Resistance to 30 MO. 

* Autoranging 

* Analog Bargraph 

* Continuity Check Beeper 

* Diode Test 


DMM157 
* Voltage to 600 V 


e Current to 10 А 

* Resistance to 30 MQ 

e Capacitance to 3000 uF 
» Autoranging 

* Memory Offset 

* Continuity Check Beeper 
* Diode Test 


Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 


©: 


« ISO 9001 Tektronix measurement products 


are manufactured in ISO 
Bxserewmurxwansammw registered facilities. 


On the left is the DMM150 with optional CMM150 clamp; on the right is the DMM157. 


DMM150/CMM150 


The DMM150 is designed for technicians, 
students, or hobbyists looking for a compact 
pocket DMM that performs standard DMM 
functions. The DMM150 if great for one- 
handed operation and measurements in tight 
places. The optional CMM150 clamp-on 
probe enables the DMM150 to make AC 
current measurements. 


DMM157 


The DMM157 is ideal for the service 
technician or student needing a rugged, 
multifunction product with good accuracy at 
a reasonable price. 


Bench 


and Handheld Test 


Characteristics 

DMM150 DMM157 
Display Range 3200 3200 
(Counts) — " т S 
Best DC Volts 0.7% + 2 cts 0.5% + 2 cts 
Accuraty — — ccssessse Vn 04 
AC Voltage 3-600 V 3 — 600 V 
Ranges. Tt | "mM m 
DC Voltage 300 mV-600V 300 mV- 600 V 
Ranges — — 5. = 
DC Current = 300 pA to 10A 
Ranges mew um 
AC Current 300 А maxw/  300НА-10А 
Ranges | CMM150 option — ^— — 
Resistance 300 Q- 200 Q- 
Ranges — BOMQ | 20М0 
Capacitance - 3 – 3000 pF 
Ranges 
Analog Display — Ves — Yes o 
Auto Power Off Yes Yess. 
Data Hold — Yes ANOS n 
Low Battery Yes Yes 
Indicator — 5 5 —- eem 
Memory Offset 05 
Overrange Yes Yes 


Indicator 
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Handheld Digital Multimeters 


DMM150 * CMM150 * DMM157 


DC VOLTS 


Input Resistance: 10 MQ paralleled by 
« 100 pF 


Overload Protection: 600 V AC/DC RMS 
AC VOLTS 


Input Resistance: 10 MQ paralleled by 
« 100 pF 


Overload Protection: 600 V AC RMS 
DC CURRENT (DMM157 ONLY) 


Overload Protection: 10 A range: 13 A 
(250 V) HBC 6 KA fuse; Other ranges: 
ТА (250 V) HBC 6 KA fuse 


Burden Voltage: 2 A, 10 A ranges: 
900 mV max; 

Other ranges: 600 mV max 

AC CURRENT (DMM157 ONLY) 


Overload Protection: 10 A range: 13 A 
(250 V) HBC 6 KA fuse; Other ranges: 
1 A (250 V) HBC 6 KA fuse 


Burden Voltage: 2 A, 10 A ranges: 
900 mV max; Other ranges: 600 mV max 


RESISTANCE 
Overload Protection: 600 V AC/DC RMS 


Test Voltage (open circuit): 

Low power Q: 0.45 V max 
(DMM157 only); 

High power Q: 0.9 V max 
CAPACITANCE (DMM157 ONLY) 
Accuracy: + (1.9% of rdg + 5 cts) 
Input Protection: 600 V AC/DC RMS 


SAFETY 
IEC, UL, CSA 


WARRANTY 
3 Years 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


DMM150 


Includes: 2 AAA batteries, test leads (020-2130-00), 


instructions (070-9235-00), carrying case 


DMM157 
Includes: 9 V battery, test leads (196-3408-00), 


User Manual (070-8943-02), holster (118-9023-00), 


Fuses: 240 V - 13 А (159-0357-00), 
240 V — 1 A (159-0337-00) (DMM157 only) 
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RECOMMENDED ACCESSORIES 
CMM150 AC Current Probe: (DMM150 only). 


Soft Carrying Case: (016-1385-00) (DMM150 only). 


AC11: Small Soft Case 
AC13: Long Soft Case 


Instruments 


inside the U.S. see the price list in the back of this catalog. 


Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 


See Tektronix on the World Wide Web: 
М http://www.tek.com 


Ce 
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Handheld Digital Multimeters 


DMM 249 
Fu AC VOLTS 
X Features Range Resolution 
і <=. c 3V 1 тү 
і Analog Display Tektronix DMM249 True пм: 30 V А 10 mV 
е Auto Power Off 300 V рада У о ТОГО 100 mV CM 
e Autoranging with Range Hold аан Ба ^ ME E 
* Beep Guard Frequency Response — 


e Continuity Check Beeper 3 V range: 40 to 300 Hz; 


e Data Hold Other ranges: 40 Hz to 1 kHz. 

• Delay Hold Accuracy - +(1.3% of rdg 3 cts). 

• Diode Test Input Resistance - 

. 10 MQ paralleled by « 100 pF. 
* Low Battery Indicator . 
* Overrange Indicator Overtones Реостат 
9 1100 МАС peak-to-peak. 

> TNEM | DC CURRENT 

* Dust and water resistant Range Resolution 
300 pA _ 0.1 pA 
| ENTRE CUR. Ln 
30mA — 10 рА 
300mA — я 100 А — 
| ПИ BR... 
Accuracy - 


300 pA: «(196 of rdg + 2 cts) 

3 mA: «(1.296 of rdg + 2 cts) 
30 mA: «(196 of rdg + 2 cts) 
300 mA: «(1.296 of rdg + 2 cts) 
20 A: «(296 of rdg + 3 cts). 


Characteristics eem ume A " 

uA, 30 mA: mV max; 
DC VOLTS | 3 mA, 300 mA, 20 А: 2 V тах. 
Range Resolution н 
300 тү 0.1 mV | Overload Protection – 


mA Ranges: 1 A (600 V) fast-blow fuse; 


UC s : 
30V NETTE 20 A Range: 15 A (600 V) fast-blow fuse. 
30V — 100 mV 

100 V = ту 

Ассигасу - 

+(0.3% of rdg + 2 cts). 

Input Impedance - 10 MQ paralleled by < 

100 pF. 


Overload Protection — 1100 VDC or VAC 
peak-to-peak. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


See Tektronix on the World Wide Web: 
$ http://www.tek.com 
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Handheld Digital Multimeters 


DMM 249 

AC CURRENT 

Range Resolution 
S00 pA ООО 019A — 
SMA тыс A ЖИЕ 
30mA 10 рА 

300 mA 100pA — 
LR 10 mA 
Accuracy - 


300 НА, 3 mA, and 30 mA ranges: 
+(1.5% of rdg + 4 cts) 

300 mA: +(2% of rdg + 4 cts) 

20 A: +(2.5% of rdg 5 cts). 


Burden Voltage — 
300 pA, 30 mA ranges: 200 mV max; 
Other Ranges: 2 V max. 


Frequency Response — 40 Hz to 1 kHz. 


Overload Protection — 
mA Ranges: 1 A (600 V) fast-blow fuse; 
20 A Range: 15 A (600 V) fast-blow fuse. 


RESISTANCE 

Range Resolution 
30008 | оо 
3k0s 1 Ло 

30 Коз — 400 

300 kQs MOO о 
3MOs 0 то oo 
30 МОЗ 10 ka 
Accuracy - 


300 Q: +(1.2% of rdg + 4 cts) 

3 KQ, 30 КО, and 300 КО ranges: 
+(1.0% of rdg + 2 cts) 

300 MQ: +(1.5% of rdg + 3 cts) 

30 МО: +(2.5% of rdg + 5 cts). 

Overload Protection — 600 VDC/AC RMS. 


Test Voltage (open circuit) — 

= equal to 1.3 V. 

CONTINUITY 

Buzzer sounds if resistance < 30 Q. 


Input Protection — 600 VDC/AC RMS. 


DIODE TEST 
Max Test Current — 1.5 mA. 


Test Voltage (open circuit) — 3.3 V. 
Resolution - 1 mV. 

Input Protection — 600 VDC/AC RMS. 
SAFETY 

UL1244, CSA, IEC. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Length — 1. 192 75 
Width — 0 37. 
Depth 9018 
Net Weight — к — b — 
With battery | 036 

With holster 0.56 


Sampling Rate — 2 S/s for digital display; 
12 S/s for analog bar graph. 


Operating Ambient Temperature — 0 to 50°C 
(0 to 80% R.H.). 


Automatic Power Off — After 10 minutes. 
Power Supply - 9 V battery. 
Battery Life — 350 hours typical (alkaline). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DMM 249 HANDHELD DIGITAL MULTIMETER 
Includes: Test Leads (196-3408-00), Battery 
(Two AAA batteries), User Manual (070-9236-00), 
Holster (118-8732-00), Fuse: 1 A/600 V fast-blow 
Order 159-0337-00; 15 A/600 V fast-blow 

Order 159-0287-00. 


RECOMMENDED ACCESSORIES 

A605 - 500 А AC Current Probe. 

ATLDX1 – Deluxe Lead Set w/Tip Accessories. 
ATL21 - Shielded Banana Plug Leads. 
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ATL22 – Plug-on Test Lead Tips. 

ATL23 - Plug-on Sharp 'IC' Test Lead Tips. 
ATL25 -- Adjustable Test Lead Set. 

ACL21 - Plug-on Safety Alligator Clips. 
ACL22 – Plug-on Hook-tip Clips. 

ACL23 - Plug-on Wire Clamp Clips. 
ACL24 - Plug-on Jaw Clips. 

AC12 — Large Soft Case. 

AC13 - Long Soft Case. 


Instruments 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


“у See Tektronix on the World Wide Web: 
УМУ hittp://www.tek.com 
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Handheld Digital Multimeters 


DMM254 


Е 

Pa € Features 

* Analog Display 

* Auto Power Off After 30 Minutes 
* Autoranging with Range Hold 
* Continuity Check Beeper 

* Data Hold 

* Diode Test 

* Low Battery Indicator 

* Memory Store/Recall 

* Min/Max Store 

* Memory Offset 

* Overrange Indicator 

* Relative Reference 

* True RMS 

* Water, Dust, and Impact resistant 
* Voltage, Resistance 

* Frequency Measurement 

* Capacitance Test 

* AC/DC Current 

e 600V CAT III 

e 1000V CAT II 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


See Tektronix on the World Wide Web: 
M http://wwvw.tek.com 
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DMM254 Es 


The DMM254 is designed for the professional 
who needs full function capabilities with 
exceptional accuracy. The DMM 254 also 
provides True RMS measurement. 


Characteristics 

AC VOLTS 

Range Resolution 
400mV — 20.1 mV 
ОНЕРИНЕ, Іту. 
4v 10 mV 

400 V 100 mV 
750... 1V 
Accuracy - 


All ranges except 400mV: 

50 to 60 Hz: (0.50% of rdg + 5 cts). 

40 Hz to 1 kHz: (1% of rdg + 5 cts). 
Input Resistance — 10 MQ paralleled by 
< 100 pF. 


Bench 


and Handheld Test 


DC CURRENT 

Range Resolution 
AMA А 1 pA 
АТА 10А 
400 mÀ 100 uA 

10A 10 mA 
Accuracy - 


All ranges except 400 mV: 
4 to 400 mA ranges: «(0.896 of rdg + 4 cts). 
10A: «(0.496 of rdg + 2 cts). 


Burden Voltage — 
4 to 400 mV ranges: 1 V max 
10 A: 800 mV max. 


Overload Protection — 
mA ranges: 1A (600V) fast-blow fuse; 20A 
range: 15A (600V) fast-blow fuse. 


DC VOLTS 
Range Resolution 
00 mV му. 
4У 1 mV 
40Ү 10 mV 
400ү .— 100 mV 
1000 V 1V 
Accuracy - 


400 mV: «(0.3076 of rdg + 2 cts). 
Other ranges: «(0.196 of rdg + 2 cts). 


Input Impedance: 10 MQ paralleled by «100pF. 


Іпѕїгитепіѕ• 4 7 9 


Handheld Digital Multimeters 


DMM254 

AC CURRENT 

Range Resolution 
AMA А 
40 тА. 10 yA 

400 mA. 100 uA 

10A 10 mA 


Accuracy (40 to 1 kHz) – 

All ranges: +(1% of rdg 5 cts). 
Overload Protection – 

mA ranges: 1 A (600 V) fast-blow fuse; 
20 and 10 A ranges: 15 A (600 V) 
fast-blow fuse. 


RESISTANCE 

Range Resolution 
400 e ло 
4kQ 49 

ою ОНИ оо 
400 ko 100 |. 
AMO 1kQ _ 

40 МО 10 kQ - 
Accuracy — 


400 Q: +(0.4% of rdg + 4 cts) 

4 to 400 КО: +(0.4% of rdg + 2 cts) 

4 MQ: +(0.6% of rdg + 3 cts) 

40 МО: (1.5% of rdg + 5 cts) 

Overload Protection — 600 VDC/AC RMS. 

Test Voltage (open circuit) — = equal to 
50 mV. 

CONTINUITY 

Buzzer sounds if resistance « 30 Q. 


Input Protection — 600 VDC/AC RMS. 


CAPACITANCE 

Range Resolution 

A | ae 1 pF 

40nF 10 pF 

400 nF E o AE 
T MM ADF 

40yF — 10 nF 


4 nF «(196 of rdg + 40 cts). 


Other ranges - 40 nF to 20 uF + 
(1% of rdg + 4 cts) 
> 20 yF +(5% of rdg + 8 cts). 


Input Protection — 600 VDC/AC RMS. 


FREQUENCY 

Range Resolution 

100 Hz 0.01 Hz —  . 
LM LAM 
102 55 1Hz 

100 kHz _ 10 Hz 

1 MHz 100 Hz 
Accuracy - 


100 Hz to 100 kHz +(0.1% of rdg + 4 cts). 
1 MHz +(0.5% of rdg + 4 cts). 


Input Protection - 600 VDC/AC RMS. 


ADP MODE 
Display — 10 counts per 1 mV DC. 


Accuracy - «(0.396 of rdg + 4 cts). 
Input Protection — 600 VDC/AC RMS. 


DIODE TEST 
Max Test Current - 0.6 mA. 


Test Voltage (open circuit) — 3.6 V. 
Resolution — 1 mV. 
Input Protection — 600 VDC/AC RMS. 


SAFETY 
UL1244, CSA, IEC. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Length 185 13 
Width _ 86 34 
Deph — 32 126. 
Weight kg Ih. 
Net 0.37 

Display — 4000 count LCD. 

Sampling Rate — 


1 S/s for digital display (Capacitance mode); 
2 S/s for digital display (All other modes); 
20 S/s for analog bar graph. 


Operating Ambient Temperature - –10 to 
50°C (0 to 80% R.H.). 


Power Supply — 9 V battery. 
Battery Life — 500 hours typical (alkaline). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DMM254 

Handheld Digital Multimeter. 

Includes: Test Leads (196-3408-xx), Battery (9 V), 
User Manual (070-9244-00), Holster 
(118-8732-00), Gaskets and Feet (118-8667-xx) 
RECOMMENDED ACCESSORIES 

Fuse - 1 A/600 V fast-blow Order 159-0337-00; 
15 A/600 V fast-blow Order 159-0287-00. 

A605 — 500 A AC Current Probe. 

ATLDX1 - Deluxe Lead Set w/Tip Accessories. 
ATL21 — Shielded Banana Plug Leads. 


480-Bench 


and Handheld Test 


ATL22 - Plug-on Test Lead Tips. 

ATL23 - Plug-on Sharp 'IC' Test Lead Tips. 
ATL25 – Adjustable Test Lead Set 

ACL21 - Plug-on Safety Alligator Clips. 
ACL22 – Plug-on Hook-tip Clips. 

ACL23 - Plug-on Wire Clamp Clips. 
ACL24 – Plug-on Jaw Clips. 

AC12 - Large Nylon Soft Case. 

AC13 — Long Soft Case. 


Instruments 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


CN See Tektronix on the World Wide Web: 
http://www.tek.com 
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are manufactured in ISO 
Seomra registered facilities. 


Digital Thermometers 
DTM900 Series * DTM920 * DTM900 


Eun 
laf Features 


THERMOMETER 


DTM920 : за т р È Tektronix DIM900 


* Dual-channel Temperature Measurements 
* Differential Temperature Measurements 

e —200°С to +1,370°C Temperature Range 
* 3 Year Warranty 

* Readings in C? or F? 

DTM900 

• —50?C to +1,300°C Temperature Range 
* 3 Year Warranty 

* Readings in C? or F? 


DTM920 The DTM920 offers two-channel and differ- 


TW ential temperature measurements over a 
The ОТМ900 series digital thermometers from wide temperature range with good accuracy. 


Tektronix are compact, battery-powered units. тһе ОТМ900 offers basic easy-to-use 
temperature measurement. 


Characteristics 


DTM920"! DTM300"! 


Channels 


Thermocouples 


Basic Accuracy (Single Input) 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


me See Tektronix on the World Wide Web: 
NR. hitp://www.tek.com 


СЄ 


tuv Tektronix measurement products 
a [50 9001 


are manufactured in ISO 


Warranty —— 


L » d ВР 3 Р z і 
Domener registered facilities хі All characteristics are for the temperature meter only and do not include the temperature probe. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DTM920 DTM900 RECOMMENDED ACCESSORIES 
Dual Channel Digital Thermometer. Single Channel Digital Thermometer AC11 Small Nylon Soft Case. 
Includes: 9 V Battery, User Manual (070-9692-00), Includes: 9 V Battery, User Manual (070-9692-00), WARRANTY 

Holster, Two АТРО1 Bead Probes, Belt Clip Holster, ATPO1 Bead Probe. Three years. 


Bench and Handheld Test Instruments*4841 


Digital Clamp Meters 


DCM910 * DCM320 


Е 
Pa € Features 
* 4000 Count Display 


* Measure AC Voltage, AC Current, 
Resistance (DCM320) 


* Measure AC Current, DC Current, and 
Frequency (DCM910) 


* True RMS (DCM910, DCM320) 
* 3 Year Warranty 
* CE Compliant 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


AY See Tektronix on the World Wide Web: 
МММ hittp://www.tek.com 


CE 


Tektronix measurement products 
& (50 9001 


————=<are manufactured in ISO 
Ssemwmeoroawanemons registered facilities. 


ORDERING INFORMATION 


The DCM910 enables users to measure true 
RMS AC and DC currents without breaking 
the circuit under test. The DCM910 also pro- 
vides frequency measurement capability for 
quick characterization of AC signals. 


DCM910 DCM320 


Auto Power Off 
(adjustable) Yes Yes 


Hand Guard Designed Yes Yes — 
Continuity Beeper О... ТИИ 
й Overload Protection. BELA OD 
i са 09 Display Hold КАШ Yes — 
DCM910 ний DCM320 Ш Peak Hold о — Yes  - 
Auto Zero (DCA) — М D 
The ОСМ910 and DCM320 Digital Clamp Safety | IEC, UL, CSA ІЕС, UL, CSA- 
Meters are battery-powered current meters Warranty — — — Syears —— . 3yeas — 
from Tektronix. 
The DCM320 provides AC voltage, AC cur- 
rent, true RMS AC and resistance measure- 
ments with industry standard performance. 
Built-in safety features provide a high level of 
operator protection. 
Characteristics 
DCM910 DCM320 
True RMS EN eee Yes 
Digital Display Range ,2000coun — ^ 0. 4000 count - ОЕ 
Voltage Ranges mr dm | _400 V and 600 V — 
— Best accuracy +1.20% +5cts — 
— Frequency И 40 500 Hz — 
АС Current Ranges — 5 — — ^. 40, 400 апа 1000A | | 3 400 Aand 600A 
z Best accuracy — ^ ^ ^. +1 90%+8cts — 7 о 1.90% +5058 
— Frequency EROR _ 40-400 Н. Mon .50/60 Hz 
DC Current Ranges е „400 A and 1000A _-. 
— Best accuracy - +1.90% +10 ets — нЕ 
Crest Factor —  — i. о ЮЗ 025 
Resistance Ranges — ^ TET УРНИ dE E 4kQ and 40 ко ae 


— Best accuracy 22.00% +905 —— 
— Best accuracy — 0 ит К NEN ан 
0.50% + 3 cts " — € co —— s Ó 
M oo Simm ^. Amm 
нше Transformer” 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DCM910, DCM320 

Digital Clamp Meters 

Includes: 9 V Battery, User Manual (DCM320, 
070-9523-00; DCM910, 070-9696-00), ATLO1 Test 
Leads (DCM320), AC13 Soft Case 


482-+-Bench 


and Handheld Test 


RECOMMENDED ACCESSORIES (DCM320) 


ATLDX1: Deluxe Lead Set w/Tip Accessories 
ATL21: Shielded Banana Plug Leads 

ATL22: Plug-on Test Lead Tips 

ATL23: Plug-on Sharp ‘IC’ Test Lead Tips 


Instruments 


ACL21: Plug-on Safety Alligator Clips 
ACL22: Plug-on Hook-tip Clips 
ACL23: Plug-on Wire Clamp Clips 
ACL24: Plug-on Jaw Clips 
WARRANTY - Three years. 


Current Probes 
A605 * A621 * A622 


CURRENT PROBES FOR ANY 

DMM OR OSCILLOSCOPE 

* Clamp-on 

* Excellent Value 

* AC and DC 

* Easy to Use 

The A600 Series current probes high-value 
current probes are specifically designed to 


support measurements you make with your 
DMM, TekMeter® or oscilloscope. 


A605 500 AMP AC CURRENT PROBE 


A621 2000 AMP AC CURRENT PROBE/BNC A622 100 AMP AC/DC CURRENT PROBE/BNC 


ко Е | This industrial style clamp-on probe has a This "long nose" style clamp-on probe uses 
This "busbar" style clamp-on probe is a BNC connector and а shrouded banana plug а Hall Effect current sensor to provide а 
current/voltage transformer for digital adapter so it can be used on digital voltage output to oscilloscopes. It has a BNC 
multimeters and TekMeter®. The A605 сап multimeters, TekMeter, and scopes. The connector and a shrouded banana plug 
measure RMS AC currents 24 А and peak д621 can measure AC currents from 100 mA adapter so it can also be used on digital 
currents up to 500 A over as frequency to 2000 A peak over a frequency range of multimeters, TekMeter and scopes. The A622 


range of 48 Hz to 1kHz. It provides a 1 mV Б Hz to 50 kHz. It provides a 1 mV, 10 mV, can measure AC/DC currents from 50 mA to 

output for each Amp measured or 100 mV output for each Amp measured. | 100 A peak over a frequency range of DC to 
100 kHz. It provides 10 mV or 100 mV 
output for each Amp measured. 


A605 А621 А622 
Frequency Range — — — 48 Hz to 1 kHz | ,9Hzto80kHz — — —— DC to 100 kHz 
Max Input Current  €-— vee, 2000 A peak — 
Output — 1mV/A10mV/A100mV/A 
РНИИ m ....DMM TekScope - 
Max Conductor Diameter — — , 5Amm(213in) — 
Termination — — , ,,, Shielded Banana BNO. 
*1 With included BNC to shielded banana plug adapter 
TEST LEAD AND PROBE COMPATIBILITY CHART 
Part # Description DMM100 DMM200 DMM910 THS700 TX3/TX1 
A605 —- s AC Current Probe, 500A  _ ПО ИИ МНЯ _ Yes — Yes 
4621 AC Current Probe, 2000A а ВВ, coo ME 85 ү Yes ^. 
A622 -AC/DC Current Probe, 100A mM АС IEEE — Б 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


A605 A622 
500 A AC Current Probe. 100 A AC/DC Current Probe/BNC. = - 
А621 Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 
2000 A AC Current Probe/BNC. 


c See Tektronix on the World Wide Web: 
NEM hitp://www.tek.com 
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Handheld Accessories 
Test Leads and Clips 


Making a proper test connection is extremely 
important to safe, accurate measurements. 
Tektronix full range of leads, clips and 
probes give you confidence that you have the 
most dependable test connections for your 
application. Tektronix handheld accessories 
are compatible with all meters accepting 
safety-shrouded, standard-size banana plugs. 


ATLO1 Basic Lead Set — The standard test 
lead sets shipped with all DMM 900 Series 
meters. Compatible with all DMMs that 
accept safety-shrouded, standard-size 
banana plugs. One red lead and one black 
lead rated at 1000 V, 10 A per IEC 1010, cat- 
egory Ill. UL1244 listed. 


ATL21 Shielded Banana Plug Lead Cables — 
UL1244 approved 1000V, 10 A. Basic building 
block for the following test lead components. 
Rugged silicone maintains flexibility and 
operability over a wide temperature range. 
One red and one black. The safety-shrouded 
standard-sized banana plugs are compatible 
with all DMMs. IEC 1010, category II. 


ATLDX1 Deluxe Lead Set - A complete set of 
test leads and clips to cover most Applications. 
Includes two ATL21 high-temperature, silicone 
test leads, two ATL22 test lead tips, one red 
ACL22 hook-tip clip, two ACL23 wire clips and 
one black ACL24 jaw clip. UL1244 approved 
1000 V, 10 A. The safety-shrouded standard- 
Sized banana plugs are compatible with all 
DMMs. IEC 1010, category Il. 


ATL22 Standard Test Lead Tips — One red 
and one black test lead tip with safety- 
shrouded banana plug connection to the 
ATL21 Lead Cables UL1244 approved 1000 V, 
10 A. IEC 1010, category II. 


TEST LEAD AND PROBE COMPATIBILITY CHART 


DMM100 = DMM200 0 ОММ910  THS700 
Part # Description Series Series Series Series ТХЗ/ТХ1 
ATLDX1 Deluxe Lead Set Yes Yes Yes Yes | 
ATLOI Yes 
ATL21 Yes. 
ATL22 Yes* 
Product(s) available through your local Tektronix ATL23 Yes* 
Distributor listed in the back of this catalog. ACL21 Alligator Clips Е ae Yes* Yes* Yes* Yes* 
any See Tektronix on the World Wide Web: ACL22 [uds INE Ss Yes*t — Ув8" ooo Yes" Yes” 
Hii ee воа ACL23 Wire Cipsi о. Yos” Yes" Yes" Yes" 
ACL24 Jaw Clips Yes* -Yes* Yes* Yes* 


их Tektronix measurement products 
gq 50 9001 


are manufactured in ISO 
cemwrmeuwiwarsumuw registered facilities. 


* Requires ATL 21 or equivalent. 


484 "«Тезі Leads and Clips 


Handheld Accessories 
Test Leads and Clips 


ATL23 Extended Test Lead Tips — One red ATL25 Adjustable Lead Set — One red and ACL22 Hook-Tip Clips — One red and one 


and one black test lead tip with safety- one black test lead tip. black clip with BeCu hooks for solid electrical 
shrouded banana plug connection to the contact to most test points. Have safety- 
ATL21 Lead Cables. UL1244 approved 1000 V, shrouded banana plug connection to the 
10 A. IEC 1010, category II. ATL21 Lead Cables. UL1244 approved 1000 V, 


10 A. IEC 1010, category Il. 


ACL24 

ACL24 Jaw Clips — One red and one black ACL21 Large Alligator Clips — One red and ACL23 Wire Clips - One red and one black 
clip for solid electrical connection to thick one black clip designed for safety. These clip assures positive electrical connection to 
wires, ground leads, cable and rails for durable clips provide positive electrical your most delicate test points. Safety-shroud- 
hands-off measurements. Have safety- contact while protecting the user from ed banana plug connection compatible with 
shrouded banana plug connection to the electrical shock. Have safety-shrouded the ATL21 Lead Cables. UL1244 approved 
ATL21 Lead Cables. UL1244 approved 1000 banana plug connection to the ATL21 Lead 1000 V, 10 A. IEC 1010, category И. 

V, 10 A. IEC 1010, category Il. Cables. UL1244 approved 1000 V, 10 A. IEC 


1010, category И. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


ATLO1 ACL21 : | 
Basic Lead Set. Large Alligator Clips. Product(s) available through your local Tektronix 
ATLDX1 ACL22 Distributor listed in the back of this catalog. 
Deluxe Lead Set. Hook-Tip Clips. 

See Tektronix on the World Wide Web: 
ATL21 ACL23 Ору, Per нол 
Shielded Banana Plug Lead Cables. Wire Clips. NOU ы oem 
ATL22 ACL24 Ar Tektronix measurement products 
Standard Test Lead Tips. Jaw Clips. є ISO 9001 are manufactured in ISO 
ATL23 gseeswwoswanuems registered facilities. 
Extended Test Lead Tips 


Test Leads and СІїрз - 4 8 5 


Handheld Accessories 


Temperature * Carrying Cases 


TEST LEAD AND PROBE COMPATIBILITY CHART 


DMM100 DMM200 DMM910 THS700 
Part # Description Series Series Series Series 


Small Soft Case 


Temperature Accessories. Soft Carrying Cases. 


DTM900 
Series TX3/TX1 
NNNM и 
о NOS (TXB) _ 
Yes Yes (TX3) 


ATKO1Temperature Probe Adapter — 
Thermocouple to banana plug adapter allows 
use of any type K thermocouple probe to be 
used with DMM914/916 instrument. 


АТРО1 Bead Probe - Type К thermocouple. 
For all general purpose temperature 
measurements (not liquid immersion). 

—40 to 204°C. (DMM 914/916, DTM 900). 


AC11 Small DMM Soft Case - For any 
DMM 100/200 Series instrument with ample 
room for accessories and manual. Rugged 
tear-resistant material is lined with foam for 
extra shock protection. 


AC12 Large DMM Soft Case — For any 
DMM 910 Series instrument with ample 
room for accessories and manual. Rugged 
tear-resistant material is lined with foam for 
extra shock protection. 


AC13 Long DMM Soft Case — For any 
DMM 200, 910 Series instrument with 
ample room for accessories and manual. 
Rugged tear-resistant material is lined with 
foam for extra shock protection. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


inside the U.S. see the price list in the back of this catalog. 


ATKO1 AC12 

Temperature Probe Adapter. Large DMM Soft Case. - - 
Product(s) available through your local Tektronix 

ATPO1 AC13 Distributor listed in the back of this catalog. 

Bead Probe. Long DMM Soft Case. 

AC11 is See Tektronix on the World Wide Web: 

Small DMM Soft Case. NEON http///www.tek.com 
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Handheld Accessories 
THS700 Oscilloscope Probes * Battery Charger * Hardcase 


PROBES FOR THE THS700 SERIES 


Passive Voltage Probes Standard with the 
THS700 Series 


NI-CAD BATTERY PACK 
THS7BAT - Ni-Cad Battery Pack 
BATTERY CHARGER 
THS7CHG - Ni-Cad Fast Charging Unit 
HARD CARRYING CASE 
THS7HCA 
P6117 Standard with the THS710A, P5102 Standard with the THS720P. 
THS720A and THS730A 
System Input Maximum 
Probe Cable Length Bandwidth Attenuation Comp. Range Input C resistance input Scopes 
KANN — o - 200 MHz — | ee 151t035pF — 133pF — 100MO —  300VRMS ТН5710А/720А/7З0А 
P5102"! м ВИНІС... 100 MHz isi RR 24 to 28 pF 11.2 pF 5.0 MQ 1000 V RMS THS720P (only) 


*! Both of these probes can be used with any of the THS700 Series Scopes. This only designates that these probes come standard with the scopes 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6117 THS7BAT 
10X, 200 MHz Standard Probe for Ni-Cad Battery Pack. Producti) availabletiroughyoar local НІХ | 
oduct(s) available through your local Tektronix 
THS710A/720A/730A. THS7CHG Distributor listed in the back of this catalog. 
P5102 Battery Charger. 
10X, High Voltage Probe for THS700 Series. THS7HCA CN See Tektronix on the World Wide Web: 
Hard Carrying Case. http://www.tek.com 


ie [50 тт 


gxcemsssewwswarsusons registered facilities. 
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TekLumaColor " Photometers 


JA7 * J18 • J1803 • J1805 * J1806 • J1810 • 71811 • J1812 • J1820 


vw 
laf Features 


J17 

* Auto-Ranging 

* Auto Zero 

* RS-232 Interface (Output Only) 
* Wide Dynamic Range 

J18 

* Real-time Color Measurements 


* Ten Memories for storing Reference Colors 
(with J1810 color head) 


* RGB Bar Graphs 
* D6500 Kelvin Calibration 
* Color Temperature Measurement 


* Full Control of Measurements and Output 
of Results (RS-232) 


* Analog Output 


Applications 


* Automobile Lighting 
* Aircraft Lighting 


* Computer And Television Manufacturing 
And Service 


* Medical Lighting 

* Commercial And Industrial Lighting 

* Photographic Equipment Manufacturing 
COMMON FEATURES 

* Interchangeable Pre-calibrated Heads 

* Accurate Spectral and Cosine Corrections 
* Metric and English Units User Selectable. 
* Large LCD with Backlight 

* Rugged 

* Handheld 


* Adaptable to Many Light Measurement 
Needs 


* Battery Operated 


Product(s) available through your local Tektronix 


Distributor listed in the back of this catalog. 


“ae See Tektronix on the World Wide Web: 
“ҸМ hitp://www.tek.com 
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J17/J18 Photometers 


The Tektronix J17 and J18 are handheld digi- 
tal Photometers/Radiometers/Colorimeters 
for the laboratory, field, or production area. A 
J17/J18 System consists of a J17/J18 hand- 
held meter and one of seven interchangeable 
heads. At the heart of the J17/J18 is a micro- 
processor capable of performing several 
functions: Metric-to-US conversion, auto- 
range, auto-zero, hold, and conversion 
between color coordinate systems. The 
J17/J18 can be used with a PC for automat- 
ed testing and data recording. The J17/J18 
are powered by a 9-volt battery. 


PLUG-IN HEADS PROVIDE MEASUREMENT 
FLEXIBILITY 

Pre-calibrated plug-in heads measure illumi- 
nance, irradiance, luminance, radiance, light 
emitting diode (LED) output, and color using 
CIE coordinates (u’ v' or xy). All heads use 
spectrally corrected silicon photodiodes with 
multi-element glass filters for long-term sta- 
bility and accuracy. Connection of a head to 
the J17/J18 automatically selects the correct 
measurement units. The backlit liquid crystal 
display can be read easily in dark locations. 


J1803 LUMINANCE HEAD 

* Video and Projection Screens 

* Surface Reflectance 

* Computer Displays 

The J1803 measures luminance, in 
candelas/m2 (nits) or footlamberts, where light 
scattered or emitted by a surface must be 
measured. Spectral response is matched to the 
CIE photopic curve with an f1*! value of less 
than 396, ensuring accurate results even when 
measuring spectrally different light sources. 


and Clips 


Per CIE publication 69. 


The 8? acceptance angle is determined by 
internal field-stop apertures. 


J1805 HEAD FOR LEDS 
* Output of Red, Yellow, Green, and Blue 
LEDs 


The J1805 measures luminous intensity in 
candelas or millicandelas. 


Inserts are supplied to fit common sizes of 
LEDs. These plastic inserts can be modified 
by the user for other LED sizes or similar 
light sources. 


J1806 RADIANCE/RADIANT INTENSITY HEAD 
* Display Color Balance 


The J1806 is useful for quickly verifying or 
resetting color balance once initial color 
characterization has been done using the 
J1820 or J1810. 


J1811 ILLUMINANCE HEAD 

* Highway Illumination 

* Luminaires and Lamps 

* Workstation Illumination 

* Lighting for Safety 

The J1811 is an illuminance head with read- 
out in footcandles or lumens/m2 (lux). An 


integral cosine diffusor corrects the angular 
response to 180°For ап 12"! of 3% or less. 


J1812 IRRADIANCE HEAD 
* Laser Experiments 


* Infrared LED Testing 


The J1812 measures irradiance іп milli- 
watts/m2 or output power in milliwatts. The 
spectral response is flat 8% from 450 to 950 
nanometers. The response is typically down 
50% at 400 and 1030 nm. 


J1810 AND J1820 CHROMATICITY HEADS 
* Color Monitor Chromaticity and White 
Balance 
* Color Temperature 
The J1810 and J1820 measure color coordi- 
nates in the 1931 CIE and 1976 CIE-UCS 
chromaticity systems. Color coordinates are 
automatically computed and displayed in 
either x and y or u' and v' units. Luminance 
in candela/m2 or foot lamberts may also be 
measured. The J1820 works with the J17; 
the J1810 provides similar performance plus 
real-time color measurements, correlated 
color temperature measurement and pro- 
grammable control of the J18. 


*! Luminance Only. Minimum chromaticity is 
3 cd/m? or 1.0 fl. 


TekLumaColor " Photometers 
J17 • J18 • J1803 • J1805 * J1806 - J1810 * 71811 • 71812 • J1820 


Characteristics 

J1803 J1805 J1806 
Measurement а Luminance „Luminance Intensity — — — Radiant Intensity ООО 
Applications — Displays, Television, Medical | — €. — ЕО Displays, Television — — — su. 
Ranges with J17 0.03 to 1,500,000 candelas/m? (Nit) 0.01 millicandelas 0.001 to 1,000 W/m?/sr 
Teo. en = 0.01 to 500,000 footlamberts | #0100 candelas — 0 0 000 0 2 2 e 
Ranges with J18 0.3 to 300,000 candelas/m? (Nit) 0.01 millicandelas 0.001 to 200 W/m?/sr 


0.1 to 100,000 footlamberts 


to 10 candelas 


"gs 
_ LED adapters 


НИЕ. |  Ə ИИ 
J1811 41812 41820 
luminance Ма — Chromaticity, Luminance — 
~ Highway lighting, — Lasers, IR LEDs, Displays, Television 
Office lighting, Research 
Transportation 


0.001 to 5,000 footcandles 
0.001 to 5,000 footcandles 


0.01 to 20,000 mW/m? 
1 nW to 2 mW 


7000110 0.999 xy and uy | 
0.3*! to 300,000 candelas/m? (Nit) 
0.1*! to 100,000 footlamberts 


0.001 to 0.999 x,y and u',v' 
0.3 to 1,000 candelas/m? (Nit) 
0.1 to 300 footlamberts 


0.001 to 2,000 mW/m? 
0.1 nW to 0.2 mW 


0.01 to 5,000 lux (Im/m2) Usable with J17 only — 
0.001 to 500 footcandles 


Other Features | e" 
ЕЮ = МЮ а 


*! Luminance Only. Minimum chromaticity is 3 cd/m? or 1. 0 fl. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


J17 

TekLumaColor™ Photometer. 

J18 

TekLumaColor™ Photometer. 

Both Include: Battery, Operator's Manual. J17 and 
J18 require one or more of the following heads: 
J1803 

Luminance Head. 

Includes: Operators Manual, Spectral Curve, 


Suction Cup, Retainer/Filter Holder, Light Occluder. 


J1805 

LED Head. 

Includes: Operator's Manual, Spectral Curve, Two 
LED inserts, Rubber Retainer. 


J1806 
Radiance/Radiant Intensity Head. 


Includes: Operator's Manual, Spectral Curve, 


Suction Cup. 


J1811 
Шитіпапсе Head (cosine corrected). 


Includes: Operators Manual, Spectral Curve. 


J1812 
Irradiance Head. 


Includes: Operator's Manual, Spectral Curve. 


J1810 
Color Head (For Use With J18 only) 


Includes: Operators Manual, Spectral Curve, 


Suction Cup. 


Test 


Leads 


J1820 
Color Head (For Use With J17 only). 
Includes: Operator's Manual, Spectral Curve. 


AVAILABLE ACCESSORIES 

RS-232 CABLE — Order 012-1411-00. 
120 V AC SUPPLY - Order 119-5032-00. 
220 V AC SUPPLY — Order 119-3297-00. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


“у See Tektronix on the World Wide Web: 
МММ hitp://www.tek.com 
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Measurement 


Education 


W 
129 Features 


LEARNING MATERIALS 
Tektronix Learning Materials Are: 


e Written by Educators and Instructional 
Designers 


e Professionally Produced 


e Comprehensive, Covering Both Operations 
and Concepts 

e Designed for Beginning Through Advanced 
Students 


e Available in Videotapes, Workbooks, 
Instructors Guides, QuickStart™, and Self- 
study Packages 


A Partnership Dedicated to 
Educational Excellence 

As an educator, you play a key role in shap- 
ing the future of business and technology; 
you're committed to helping emerging tech- 
nicians, scientists, and engineers learn skills 
they'll apply for years to come. | 


Tektronix products have long been the prod- 
ucts of choice for educational institutions 
around the world because they: 


* Are easy to learn and use 
* Meet stringent testing standards 
* Are rugged, student-proof and safe 


* Are the same high quality instruments used 
in industry 


* Provide a smooth transition from school to 
career 


THE LONG TERM CHOICE 

Tektronix commitment to education does not 
end with the purchase of equipment. Our 
long term commitment to education is 
demonstrated by the availability of: 


* Courseware and instructional materials 
* Rugged and safe equipment 

* Operator and technician training 

* Extended warranties 
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Our basic instruments can be easily stacked and conserve bench space. They complement 
our analog and digital oscilloscopes as a popular setup for basic lab stations. 


BUDGET SOLUTIONS 

At Tektronix we understand the dilemma that 
many educators face — you have a need for 
industry-proven, up-to-date equipment, but 
your budgets don't always allow for funding. 
Therefore, we offer a line of low-cost basic 
electronics equipment through our distribu- 
tors that meets the needs of both education 
and industry. You'll also be pleased to know 
that Tektronix offers special pricing for edu- 
cational institutions. 


We are working to meet your educational 
objectives — providing technologically 
advanced products, budget alternatives, and 
superior quality and service. 


RUGGED AND SAFE 

In both design and test, we ensure that our 
products meet stringent standards for EMI, 
humidity, temperature, electrostatic shock, 
and vibration. Tektronix products are also 
third-party certified by UL and CSA. Not only 
do these certifications protect you and your 
students, they help you comply with many 
state and local regulations. 


A BROAD RANGE OF PRODUCTS 

Tektronix offers the best selection of test and 
measurement equipment in the industry. 
Whether you’re buying for a vocational cen- 
ter, community college or major university, 
you'll find we have everything you need. 


The Tektronix measurement products include: 
* Analog and Digital Oscilloscopes 
* Logic Analyzers, Spectrum Analyzers 


* Function Generators, Power Supplies, 
Counters 


* Automatic stimulus and measurements 
tools 

* Modular instruments for custom systems 

* A full line of accessories 


From basic to advanced laboratory and 
bench instrumentation, our products will 
meet your needs in: 


* Electronics 

* Mechanical Engineering 

* Physics 

* Semi- and fully-automated test 


And in every Tektronix product you'll find the 
familiar, easy operation that's become a de 
facto standard the world over, which is perhaps 
the main reason why people in so many differ- 
ent environments prefer Tektronix equipment. 


Because whether your students are preparing 
to seek their fortunes, or preparing to apply 
what they've learned to make it, there's no 
substitute for the confidence that comes 
from using the best: Tektronix. 
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Education 


Courseware and Training 


For many instructors, the time spent prepar- 
ing to teach far outweighs the time spent 
teaching. That's why we offer comprehensive 
and self-contained courseware. This course- 
ware is designed to complement and supple- 
ment the broad range of Tektronix’ test and 
measurement products and your classroom 
curriculum. 


SELF-STUDY PACKAGES 

Realizing the need for individuals to learn at 
their own pace, Tektronix has developed an 
extensive line of self-study packages. 
Engineers as well as students can sharpen 
their skills in instrument usage and application 
in less time than learning by trial and error. 


In less than an hour, the student can learn 
the unique time-saving features of the equip- 
ment and put these to use immediately. The 
result is increased productivity. 


To conserve valuable lab time, Tektronix has 
created these aids so that students can come 
prepared to apply their understanding of the 
equipment to the challenges of the curriculum. 


Each self-study course includes a detailed 
video instruction tape and a workbook. 
Materials cover instrument operations as well 
as concepts and applications, from basic 
through advanced test and measurement 
techniques. Discussions include: 


* Basic Instrument Concepts 

* Major Product Features and Operation 

* Applications 

* Probe Compensation and Usage 

* Measurement Techniques 

* Controller Integration 

* Communication Interfaces 

* Display and Output Concepts 

QUICKSTART PACKAGES 

These specially designed packages provide 
detailed hands-on instruction and application 
examples. Each package provides step-by- 
step workbooks and specially designed sig- 
nal generation boards to help the user get up 
and running in no time at all. These packages 


are designed for self-paced use or for inte- 
gration into the classroom curriculum. 


'TM250 Series | 
Introductory 
essons 


TM250 Series 
Introductory 
Tests & 


Tektronix' extensive selection of learning materials can save you countless hours in the 
preparation and presentation processes so that you can concentrate on what you do best 
— educating our next generation of engineers and technicians. 


VIDEOTAPE AND LITERATURE 

Tektronix offers educators one of the most 
extensive libraries of videotaped presenta- 
tions on theory and application in the indus- 
try. And for classroom and lab work, 
Tektronix’ primers and workbooks take stu- 
dents from the most basic level of skills 
through the highest levels of sophistication 
they'll need for a successful career. 


SERVICE AND SUPPORT ALSO KEY 

Tektronix’ highly trained account managers, 
application engineers and distributors stand 
ready to offer you both curriculum and tech- 
nical support. Our curriculum support mate- 
rials and workshops will help you keep up to 
date. Also, we offer standard warranties as 
well as a variety of service programs to keep 
your Tektronix equipment calibrated and in 
the best working condition. 


To complement the warranty programs, 
Tektronix has service centers conveniently locat- 
ed around the U.S. and throughout the world. 
You will want to take advantage of our service 
network because we can provide the expertise 
needed to calibrate and maintain your instru- 
ments at their highest level of performance. 


“We are pleased to say that in our Industrial 
Electronics training program we are still success- 
fully using Tektronix test equipment that was pur- 
chased 16 years ago. The wearability and quality 
of the equipment is noteworthy because we utilize 
the equipment on a daily basis in the instruction 
and training of our students. We spend little time 
on repairs and are very satisfied with the technical 
support and service offered through Tektronix." 
Gene Prigmore 

Industrial Electronics Instructor 

Moore-Norman Vo-Tech Center 

Norman, Oklahoma 
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ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


VIDEOTAPE SELECTION GUIDE 
Note: "XX" is to be replaced by one of the following: 


NTSC format (used in USA) 00 - 3/4 in., 01 - 
ВЕТА |, 02 = BETA II, 03 = BETA III, 04 = 
VHS/NTSC. 


PAL format 06 - VHS/PAL, 08 - Workbooks. 
SECAM format 07 - VHS/SECAM. 
SELF-STUDY PACKAGES 


Each self-study course includes a detailed video 
instruction tape and a workbook. Additional work- 
books are available. 


Fundamentals of Analog Scopes 068-0270-XX. 
Fundamentals of Probes 068-0269-XX. 
Fundamentals of Digital Scopes 068-0268-XX. 
Fundamentals of GPIB 068-0260-XX. 
Fundamentals of RS232 068-0259-XX. 

Using the PC as a Controller 068-0301-XX. 
Fundamentals of Logic Analyzers 068-0291-XX. 
Operating the 2201 068-0290-XX. 

Operating the 2205 068-0289-XX. 

Operating the 2211 068-0311-XX. 

Operating the 2220 068-0273-XX. 

Operating the 2221 068-0272-XX. 

Operating the 2224 068-0310-XX. 

Operating the 2225 068-0279-XX. 

Operating the 2230 068-0271-XX. 

Operating the 2245A 068-0325-XX. 

Operating the 2247A 068-0327-XX. 

Operating the 2430A 068-0267-XX. 

Operating the 2432 068-0266-XX. 

Operating the 2432A 068-0305-08. 

Operating the 2440 068-0265-XX. 

Operating the 2445B/2465B/2467B 068-0261-XX. 
Operating the 11301A/11302A 068-0264-08. 
11301/11302 Waveform Measurement 
068-0304-08. 

11401/11402 Waveform Measurement 
068-0302-XX. 

11401/11402 Adv. Waveform Measurement 
068-0303-XX. 

Operating the 1230 068-0288-XX. 
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QUICKSTART™ PACKAGES 

Each package is designed to give step-by-step 
instruction using workbooks and specially 
designed signal generation boards. 
TDS500/600 QuickStart Package 
020-2024-00 (U.S.) 

020-2025-00 (European). 

2240 Series QuickStart Package"! 
020-1864-04 (VHS/NTSC) 

020-1864-06 (VHS/PAL). 

GPX QuickStart Package 

020-2093-00. 

2211 DSO QuickStart Package"! 
020-1811-04 (VHS/NTSC) 

020-1811-06 (VHS/PAL). 

2400 Series Digital Oscilloscopes 
QuickStart Package"! 

020-1679-00 U.S. power (VHS/NTSC) 
020-1681-00 European power (VHS/PAL). 
2252/2247A/2245A QuickStart Package"! 
020-1864-04 (VHS/NTSC) 

020-1864-06 (VHS/PAL). 

2232/2224/2221A QuickStart Package"! 
020-1812-04 (VHS/NTSC) 

020-1812-06 (VHS/PAL). 

VIDEOTAPES 

Oscillo-what? What Is an Oscilloscope? 
Discusses the display, vertical, horizontal and trig- 
ger sections and introduces digitizing oscillo- 


scopes. 068-0218-XX. 068-0218-01 through -07 is 
available; -08 is not available. 

Oscilloscope Primer Practical Scope How to use 
a scope, acquire a trace, select suitable vertical 
and horizontal scale factors, and how to use the 
special features on the Tektronix 2225 
Oscilloscope. 068-0227-XX. 068-0227-01 through 
-07 is available through the year 2000; -08 is not 
available. 


Fundamentals of Oscilloscopes — A functional 
overview for people with prior electronics knowl- 
edge and some exposure to oscilloscopes. 
Explains functional characteristics of a typical ana- 
log oscilloscope. 068-0217-XX. 068-0217-01 
through -07 is available; -08 is not available. 
Fundamentals of Oscilloscopes — Digital Storage 
Concepts describes and illustrates functional con- 
cepts of typical digital storage oscilloscope. 068- 
0240-XX. 068-0240-01 through -07 is available; 
-08 is not available. 


222 Family Operation — Overview of oscilloscope 
operation and a detailed front panel tour of the 222 
Family. 068-0344-XX. 068-0344-01 through -07 is 
available; -08 is not available. 

Understanding Spectrum Analyzers — Highlights 
differences between time and frequency domain 
displays. Examines real time and swept super het- 
erodyne spectrum analyzers. Demonstrates basic 
controls and functions. 068-0350-XX. 068-0350- 
01 through -07 is available; -08 is not available. 


LITERATURE 

Lab Bench Equipment Orientation Instructor 
guide and workbooks for CFC250, CFG250, 
CDM250 and CPS250 (50 workbooks, 1 guide). 
062-9511-01. 

Oscilloscope XYZs Primer Covers horizontal, verti- 
cal and trigger functions, controls, use of probes, 
terminology, and theory of waveforms and mea- 
surement techniques (50 primers). 070-8690-01. 


“ Videotape included where noted. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AA See Tektronix on the World Wide Web: 
NEM. http://www.tek.com 
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Characterization and Test Solutions for Semiconductor Design, CONTENTS 
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Curve Tracer 
370A 


и 
Pa € Features 


* High Precision Measurements of 
Semiconductor Devices 
— Up to 2000 Volts or 10 Amp Sourcing 
— Up to 220 Watts 
— Down to 1 Nanoamp Measurement 
Resolution 


* Down to 2 Millivolt Measurement 
Resolution 


* Waveform Comparison 

* Envelope Display 

* Waveform Averaging 

* Dot Cursor 

* 3.5 Inch MS-DOS Compatible Disk Storage 


BENEFITS 
* Kelvin Sense Measurements 


* High Resolution Measurements 
* Versatile Power Range 
* Fully Programmable 


* Save and Recall Setups Using Floppy Disk 
for Later Use 


Applications 


Manual or Automated High Resolution DC 
Parametric Characterization of 
Semiconductors 

Incoming Inspection 


* Manufacturing Test 

* Process Monitoring and Quality Control 
* Data Sheet Generation 

* Component Matching 

* Failure Analysis 

* Engineering 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«о See Tektronix on the World Wide Web: 
МИМ hittp://www.tek.com 
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IEEE-488 


Product(s) complies with IEEE Standard 
488.1-1987, and with Tektronix Standard 
Codes and Formats. 


SONY. 
Tektronix 
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370A Programmable 
Curve Tracer 


The 370A, the world standard for high reso- 
lution curve tracers is used in a wide variety 
of applications. The 370A performs DC para- 
metric characterization of transistors, thyris- 
tors, diodes, SCRs, MOSFETs, optoelectronic 
components, solar cells, solid state displays 
and other semiconductor devices. 


In the R&D lab, it is used for characterization of 
new designs, extraction of SPICE parameters, 
failure analysis, and data sheet generation. 


In manufacturing test, the 370A is used to 
verify device quality and process monitoring. 


The 370A is used for incoming inspection to 
verify device performance, perform failure 
analysis and to match components. 
INTERACTIVE, PROGRAMMABLE CONTROL 
Interactive control of all measurements is 
accomplished from the full featured front 
panel or over the GPIB. Operating parameters 
can be adjusted and stored and recalled using 
several storage methods including the 370A 
non-volatile memory, the built-in DOS com- 
patible floppy disk or to an external controller. 
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TEST AND MEASUREMENT SOFTWARE 


Metrics software offers computer-controlled 
DC parameter characterization of numerous 
semiconductor devices. Through Metrics ICS 
control of the 370A, measurements can be 
performed without the need to interact with 
the instruments front panel. Every aspect of 
instrument control and data analysis is avail- 
able through a set of interactive dialog boxes 
that are configured in a graphics-oriented 
Microsoft Windows environment. 


See page 498 for more information about 
Metrics ICS software. 


TEST FIXTURING 


A test fixture is a standard accessory that pro- 
vides safe device enclosure to ensure operator 
protection during measurements. The test fix- 
ture accommodates standard A1001 through 
A1005 adapters with Kelvin sensing, 3-Pin 
adapters without Kelvin sensing and the 
A1023 and A1024 surface mount adapters. 


Curve Tracer 


370A 

Characteristics 

COLLECTOR SUPPLY 

Modes- AC, «DC, + Leakage, +Rectified Sine 
Max (+) Peak 

Peak Current 
Range Current Pulsed (+)*1 
16V 10A 20A 


*1 Collector supply is not pulsed; assumes a 
pulsed step generator supply. 


STEP GENERATOR 

Modes - Stair step: DC, 80 usec pulse, 
300 usec pulse. 

Step Range - Current: 50 nA to 200 mA in 
1-2-5 sequence. Voltage: 50 mV to 2 V in 
1-2-5 sequence. 

Offset — Up to +10X step amplitude. 

No. of steps — 0 to 10. 


MEASUREMENT CHARACTERISTICS 
Collector Current - Measurement range: 
100 nA/div (1 nA resolution) to 2 A/div. 
Accuracy: 1.5% of cursor readout +0.05 div 
of setting (with dot cursor). 

Emitter Current — Measurement range: 

1 nA/div (10 pA resolution) to 2 
mA/div.Accuracy: 1.5% of cursor readout 

+ 0.05 div of setting + 1 nA 


mes! 
А Accessories 


K475 
Instrument Cart 
* Ergonomic design 


* Simple height, angle, and shelf adjustments 
* Durable steel and aluminum construction 
* Large diameter smooth rolling casters 


* Nylon safety straps included 


For complete selection information on all 
Accessory products, see page 500. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


370A 

Curve Tracer. 

Includes: Blank Adapter A1001; In-line Transistor 
A1002, Axial Diode Lead Adapter A1005; 4 and 6 
Lead Transistor/FET Adapter A1007; Floppy Diskette 
(119-3446-00); Protective Cover (337-3344-00); 
Spare Fuses 125 V/4 A (159-0259-00); Slow Blow 
250 V/2 A Fuse(159-0160-00); Power Cord 
(161-0066-00); Operator’s Manual (070-7779-00). 
OPT. 1R - Rack Mounting. 


MEASUREMENT SERVICE OPTIONS 

OPT. C3 - Three years of Calibration Services. 
OPT. C5 — Five years of Calibration Services. 
OPT. 03 - Test Data (requires Opt. C3). 

OPT. D5 — Test Data (requires Opt. C5). 


OPT. R3 — Repair warranty extended to cover 
three years. 

OPT. R5 — Repair warranty extended to cover 
five years. 

ADDITIONAL ACCESSORIES 

Also see page 500. 

SERVICE MANUAL — Order 070-7780-00. 
CALIBRATION FIXTURE -- Order 067-0187-00. 
RACKMOUNT KIT — Order 016-0930-00. 
SOCKET ADAPTERS – See adapters оп page 499. 
SOFTWARE 


METRICS ICS SOFTWARE — Requires 063-1650-00 
drivers. Order 063-1649-00. 


METRICS SOFTWARE DRIVERS - Tektronix 37x 
Curve Tracer Drivers. Order 063-1650-00. 


CART - Order K475. 
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For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RN See Tektronix on the World Wide Web: 
NISW hitp://www.tek.com 
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GPI Product(s) complies with IEEE Standard 
ТЕЕЕ-488 488-1-1987, and with Tektronix Standard 


Codes and Formats. 
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Curve Tracer 
371A 


и 
laf Features 


* High Power Measurements of 
Semiconductor Devices 
— Up to 3,000 Volts 
— Up to 400 Amps 
— Up to 3,000 Watts 


* Waveform Comparison 

* Envelope Display 

* Waveform Averaging 

• 3.5 Inch MS-DOS Compatible Disk Storage 


BENEFITS 
* High Power to Test Power Semiconductors 


* Kelvin Sense Measurements 
* Versatile Power Range 
* Fully Programmable 


* Save and Recall Setups Using Floppy 
Disk for Later Use 


Applications 


Manual or Automated DC Parametric 
Characterization of High Power Semiconductors 
* Incoming Inspection 


e Manufacturing Test 

* Process Monitoring and Quality Control 
• Data Sheet Generation 

* Component Matching 

* Failure Analysis 

* Engineering 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AN See Tektronix on the World Wide Web: 
NIW http://www.tek.com 


PIB Product(s) complies with IEEE Standard 
GPIB 488.1-1987, and with Tektronix Standard 
Codes and Formats. 


SONY. 
Tektronix 
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371A High Power 
Programmable Curve Tracer 


The 371A, the industry leader in high power 
curve tracers is used for testing a wide vari- 
ety of power semiconductors. It performs DC 
parametric characterization of thyristors, 
SCRs, and power MOSFETs. 


The high voltage collector mode permits test- 
ing the Off-Characteristics of a device up to 
3,000 volts. The pulsed high current collector 
mode provides output current pulses greater 
than 400 amps peak for testing On- 
Characteristics. It also permits high power 
testing up to 3,000 watts. 

In the R&D lab, the 371A is used for charac- 
terization of new designs of power devices, 
extraction of SPICE parameters, failure 
analysis, and data sheet generation. 

In manufacturing test, the 371A is used to 
verify device quality and process monitoring. 
The 371A is used for incoming inspection to 
verify power device performance and 
perform failure analysis. 


Testers 


INTERACTIVE, PROGRAMMABLE CONTROL 


Interactive control of all measurements can 
be done from the full featured front panel or 
over the GPIB. Operating parameters can be 
adjusted and stored and recalled using sever- 
al storage methods including the 371A non- 
volatile memory, the built-in DOS compatible 
floppy disk or to an external controller. 


AUTOMATED CURSOR MEASUREMENTS 


The 371A provides three cursor measure- 
ment modes. The Dot cursor provides direct 
screen readout of voltage, current, gm or DC 
beta at any point. The Window cursor can be 
positioned between two curves to measure 
small signal beta or gm, and can also be 
used for visual go/no-go tests. The Function 
Line cursor provides screen readout of a 
slope or intercept value. 


SWEEP MEASUREMENT MODE 

In the sweep measurement mode, the 371A 
will automatically construct a family of 
curves while stimulating the device with low 
duty-cycle pulses. With this capability, power 
curves can be displayed without excessive 
heating of the device. 


Curve Tracer 
371A 


TEST FIXTURING 

A test fixture is a standard accessory that pro- 
vides safe device enclosure to ensure operator 
protection during measurements. The test fix- 
ture accommodates standard A1001 through 
A1005 adapters with Kelvin sensing, 3-Pin 
adapters without Kelvin sensing and the 
A1023 and A1024 surface mount adapters. 


TEST AND MEASUREMENT SOFTWARE 
Metrics ICS software offers computer-con- 
trolled DC parameter characterization of 
numerous semiconductor devices. Through 
Metrics ICS control of the 371A, measure- 
ments can be performed without the need to 
interact with the instrument's front panel. 
Every aspect of instrument control and data 
analysis is available through a set of interactive 
dialog boxes that are configured in a graphics- 
oriented Microsoft Windows environment. 


Turn to page 498 for more information about 
Metrics ICS software. 


Characteristics 


COLLECTOR SUPPLY 

Modes — High Current: 250 usec pulses with 
max. peak of 30 volts. High Voltage: Full rec- 
tified sine with max. peak of 300 volts (posi- 
tive and negative polarities for both modes). 


Range Peak Current Peak Power 
30 V 400 A 3 kW 
Ev Tey em 300 W ^ 
p. 40 mA+20% ^ 30W 
30V — 5. 4тА+00% 5 75 3W 5 
_4тА0+20% — 300 mW | 
4 mA +20% 30 mW 


Measurement Characteristics 
COLLECTOR CURRENT 


Maximum Vertical Range 
Power Setting (in 1-2-5 increments) 
3 KW 1 A/div to 50 A/div _ 
300 W 500 mA/div to 5 A/div 
30W .— 100 yA/div to 5 mA/div 
3 W, 300 mW 10 pA/div to 500 wA/div 
30 mW. Т pA/div to 50 pA/div 


Test Fixture — Designed to allow easy connec- 
tion to a variety of devices. It has a safety enclo- 
sure to assure operator protection. Special 
patch cords are provided for connecting large 
devices. 


STEP GENERATOR 
Modes - Current (stair step): DC, 500 usec 
+10% of pulse. Voltage (stair step): DC. 


Step Range — Current: 1 mA/step to 2 A/step 
pulsed (hi current mode). 1 yA/step to 2 
mA/step DC (hi voltage mode). 

Voltage: 200 mV/step to 5 V/step. Offset: +10X 
step amplitude (5X in 5 V/step and 

2 V/step settings). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


371A 

High Power Curve Tracer. 

Includes: In-line Transistor A1002; Т03/7066 
Adapter A1003; Power Cord (070-6839-00); 
Operator's Manual (070-8043-00); and Pocket 
Reference Guide (070-6841-00). 
MEASUREMENT SERVICE OPTIONS 

OPT. C3 - Three years of Calibration Services. 
OPT. C5 - Five years of Calibration Services. 
OPT. D3 - Test Data (requires Opt. C3). 

OPT. D5 — Test Data (requires Opt. C5). 

OPT. R3 - Repair warranty extended to cover 
three years. 

OPT. R5 — Repair warranty extended to cover 
five years. 


ADDITIONAL ACCESSORIES 

Also see page 500. 

Field Wiring Cable — Order 198-5628-00. 
Service Manual — Order 070-8044-02. 
Calibration Fixture — Order 067-1345-00. 
Socket Adapters — See adapters section on page 
499. 

Rackmount Kit — Order 016-0930-00. 
SOFTWARE 

Metrics ICS Software — Requires 063-1650-00 
drivers. Order 063-1649-00. 

Metrics Software Drivers — Tektronix 37x Curve 
Tracer Drivers. Order 063-1650-00. 

CART 

Order K475. 


Semiconductor 


———— M —Ó НЕ 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NAM h 


ttp://www.tek.com 


| Product(s) complies with IEEE Standard 
B 488.1-1987, and with Tektronix Standard 
Codes and Formats. 
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Nw 

laf Features 

* Control Test, Measurement and Analysis 
from the PC 


* Drivers Support Both the 370A and 371A 
Curve Tracers 


* Easy to Use, Microsoft Windows 
Environment 


BENEFITS 
* No Programming Needed 


* Extend Measurement Capability Beyond 
Manually Operated Instrument 


* Allows Performing Automated Procedures 


* Transfer Data Easily to Other Graphic or 
Analysis Programs With DDE Support 


Applications 


AUTOMATED DC PARAMETRIC 
CHARACTERIZATION OF 
* Research and Development 


* Incoming Inspection 

* Process Monitoring and Quality Control 
* Data Sheet Generation 

* Component Matching 

* Failure Analysis 


Metrics Allows Comprehensive 
Instrument Control 


Metrics control of the industry standard 
370A and 371A Series curve tracers provide 
DC parameter characterization of numerous 
small signal and high-power semiconductor 
devices including diodes, bipolar transistors, 
MOSFETs, thyristors, ICs and IGBTs. 


In addition to comprehensive instrument 
control, Metrics provides the capability to 
collect, analyze and display test data in the 
Microsoft Windows environment. Metrics 
robust drivers access all the accuracy and 
resolution of the 370A and 371A Series 
curve tracers while enhancing the 
instruments’ versatility and ease of use. 


POINT, CLICK AND MEASURE 


The setup editor is a graphic workspace 
where test setups can be completely config- 
ured and saved without any programming. 
Test setups and instrument forcing condi- 
tions are constructed through point-and-click 
editing. Using the mouse, the test instru- 
ment, device type, interconnections and 
measurement conditions can be specified. 


DATA COLLECTION AND ANALYSIS 


From the data window, one or more plot 
windows with user-defined specifications 
can be created. To focus on any section of 
a plot, the zoom feature allows magnifying 
the area of interest. 


Data analysis is supported with a full range 
of data reduction tools including five variable 
tracking and nontracking cursors, curve fit- 
ting, axes scaling and plot formatting. A vec- 
tor/scaler engineering calculator provides 
advanced post processing and manipulation 
of the test data. 


TEST MANAGEMENT UNDER GRAPHIC 
CONTROL 


Metrics uses an advanced file management 
system to store and retrieve project files. 
When a device is tested, all information relat- 
ing to that device is stored in a project file. 
The project file includes all test setups, forced 
test conditions, data and plot windows that 
were defined for a particular device. 


AUTOMATED TESTING 


Metrics supports automated testing with sev- 
eral convenient capabilities. The automatic test 
sequence function runs a series of tests on a 
device by simply pushing one button. When 
testing a large group of devices, the Autostore 
function will store data for each device in a 
separate, sequentially numbered file. 


MAKE MEASUREMENTS NOT POSSIBLE 
FROM MANUAL CONTROL 


In Metrics, any instrument supply can be 
configured for sweep, step or constant 
mode, something not possible from the front 
panel. For example, the software can be con- 
figured to sweep the base supply while step- 
ping the collector supply. 


An additional capability is the ability to set step 
quantity or step size beyond those available 
from the front panel. Metric allows 

specifying any step size and step quantity 
within the power capabilities of the instrument. 
Metric's Autoscaling mode eliminates the need 
to manually search through various scaling 
ranges to optimize measurement results. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


METRICS ICS SOFTWARE CORE PROGRAM- 
Requires 063-1650-00 drivers to operate 37xA 
curve tracers. Order 063-1649-00. 
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METRICS SOFTWARE DRIVERS 
370A AND 371A SERIES CURVE TRACER DRIVERS — 
Order 063-1650-00. 


Testers 


inside the U.S. see the price list in the back of this catalog. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
WY http://www.tek.com 


Semiconductor Testers 


Device Adapters 


- 
* Features 


ADAPTERS 
* Dual Width Adapters 


* Kelvin Sensing Adapters 
* SMT Device Adapters 


п 
For your local Tektronix representative see the list іп 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
М http://www.tek.com 
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DUAL WIDTH ADAPTERS 


Adapters A1007, A1009 and A1010 fit the 
side-by-side terminals on test fixtures of the 
370A Curve Tracer. These adapters allow 
either 1 or 2 devices mounted in the adapter 
which is useful for alternating comparisons 
of two devices. 


A. Transistor Adapters for Bipolar 
Transistors and some MOSFETs — Order 
A1007. 


B. FET Adapter for most FETs — Order 
A1009. 


C. Integrated Circuit Adapter for Multi-Pin 
Dual-in-Line Device Packages — The pins 
are connected to the collector, base or emit- 
ter terminals with patch cords. A tie point is 
also provided for an external power supply or 
signal source connection to the IC pins. 
Includes one each lead for connecting auxil- 
iary supply to the tie points (196-3067-00); 
six each 4-inch test leads (012-0310-00). 
Order A1010. 


Semiconductor 


IN-LINE LEAD 


{900% МАХ 


OFF-SET LEAD. 
15000 МАХ 
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KELVIN SENSING ADAPTERS 

These adapters fit the test fixtures of the 
370A and 371A Curve Tracer. 

A. In-Line Adapter — Accepts large and small 
Т0-220 transistors with in-line leads. 
Spacing between leads is 0.06 inch to 0.18 
inch. The adapter is wired for both B-C-E and 
C-B-E lead configurations. Order A1002. 

B. Axial Lead Diode Adapter — Order A1005. 


C. Offset Lead Adapter for Power 
Transistor - Order А1004. 

D. Т0-3/70-66 Adapter for Power 
Transistors — Order А1003. 

E. Blank Adapter for Mounting Custom 
Sockets - Order А1001. 


F. Shows Adapter Bottom, 6th Pin for 
Base/Gate Kelvin Sensing Adapters. 


41023 SOT-23 Adapter. 
SMT DEVICE ADAPTERS 


S0T-23 Adapter for Surface Mount 
Devices - Order А1023. 


TO 252/SMT DPack Adapter for Surface 
Mount Devices — Order A1024. 
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With Tektronix, the Difference Is Measurable 


Whether you're using a scope from our revolutionary TDS 200/300/400/500/600/700/800, or 
11000 Series, our portable 2400 or 2200 Series, or our TLS Series, you’ve invested in the 
finest line of measurement instruments available. That's why it doesn't pay to compromise 
performance with unreliable accessories. 


A dependable probe is essential to completing your test system because even the most 
advanced scope can only be as precise as the data that goes into it. Off-the-shelf general-pur- 
pose probes are frequently unreliable and are not expressly designed for your scope. They 
can cost you in ways you never bargained for: greatly impaired measurement results, embar- 
rassing errors, and expensive delays. 


PLUG IN PEACE OF MIND 
Only genuine Tektronix probes measure up to your Tektronix scope, with designed-in compat- 
ibility and identical standards for quality, for performance you can always depend on. 


Of course, choosing the right kind of probe is equally important, which is why we offer the 

world’s largest and most respected line: passive and active voltage probes, current probes, 

high voltage probes, opto-electrical converters, specialty probes, and SMD probes designed 
for dense circuitry. All are built with the kind of ruggedness, reliability and long life that add 
up to the best probe value on the market. And they're complemented by an amazingly wide 

array of probe accessories for virtually every need. 


DOCUMENTATION, CARTS AND WORKSTATIONS 

We also provide products for documenting your measurement results, a step that’s become 
almost as essential as testing itself. As with our probes, only Tektronix software and printers 
are precision-matched to your instrument and applications. They're exceptional values, too, 
as are TEKSCOPE-MOBILE? carts and workstations which free up bench space and make 
equipment easy to share and move around. 


SUPPORT IN EVERY SENSE OF THE WORD 

Tektronix products come with all the back-up you could ever need: generous warranties, 
optional extended service plans, and parts and service that are always readily available. Plus 
we offer the convenience of Tektronix’ worldwide field office network for in-person product 
demos, service, and other assistance. 

Even more than that, expert personal guidance is as close as your phone any time you need 
help in choosing and using Tektronix products. And we're always ready to assist you with the 
widest choice of training materials in the industry. 

An extra measure of performance, compatibility, quality, and support — added value that 
increases your productivity without raising your costs. That’s the competitive advantage you 
get with every Tektronix product. 


Probe Tutorial 


Tektronix Instrument Probes 

A probe can be any conductor used to 
establish a connection between the circuit 
under test and the measuring instrument. 
This conductor could be a piece of bare 
wire, a multimeter lead, or a piece of unter- 
minated coaxial cable. 


These "simple probes", however, do not fulfill 
the essential purpose of a probe; that is, "to 
extract minimal energy from the circuit under 
test and transfer it to a measuring instrument 
with maximum fidelity." The bare wire can 
load the input amplifier with its high capaci- 
tance and inductance or even cause a short 
circuit; multimeter leads are unshielded and 
are often susceptible to stray pickup, and the 
unterminated coax will severely capacitively 
load the circuit under test (100 pF per meter 
typically). Also, the unterminated coax is usu- 
ally resonant at certain frequencies and does 
not allow faithful transfer of the signal to the 
test instrument due to reflections. 


Tektronix has been designing and manufac- 
turing instrument probes for more than 40 
years, placing a constant effort on minimiz- 
ing the reflections and other effects associat- 
ed with unterminated coaxial probe cables 
and to reduce the effect of coaxial probe 
cables' capacitance in today's high-speed 
probing products. 


PULSE RESPONSE 


FREQUENCY RESPONSE 


This brief tutorial will quickly review the basic 
probe types and look at some of the more 
common issues around probe selection. 


TYPES OF PROBES 


Tektronix probe products include General 
Purpose Passive Voltage Probes, Active 
(FET) Voltage Probes, SMD Passive Voltage 
Probes, Active and Passive Current Probes, 
High Voltage Passive Probes, 50 Q Divider 
Passive Voltage Probes (Zo, low imped- 
ance/high frequency), and Differential 
Voltage Probes, to name a few. 


BASIC PROBE TYPES 


PROBES 


Voltage Current Transducers 
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GENERAL PURPOSE PASSIVE 

Attenuating Passive Voltage Probes are the 
most commonly used probes today. They 
provide a convenient and extremely rugged, 
yet inexpensive, way to acquire signals from 
your device under test. They maintain the 
accuracy of the oscilloscope to which they 
are connected over a wide dynamic range 
(+400 V). The 10X passive voltage probe 
presents a high impedance to the circuit 
under test at low frequencies (approximately 
5 MHz and lower). Their main disadvantage 
is a decreasing impedance level with increas- 
ing frequency (i.e., high input capacitance). 
Please see page 526 for more information. 


ACTIVE FET PROBES 

FET probes include active components (field 
effect transistors or other active devices) 
rather than passive components. The FET 
input results in a higher input impedance 
without loss of signal, i.e., low input capaci- 
tance (typically «0.4 pF to «2 pF), and high 
input resistance values (typically »100 КО). 
Some FET probes include an offset control 
that allows a substantial increase in the 
active probe's linear dynamic range. Since 
FET probes have а 50 © output impedance, 
they can drive a 50 Q cable. This capability 
allows the distance from the probe tip to the 
instrument to be increased within the practi- 
cal limits of the probe amplifier system and 
the limitations of the coaxial cable. 


Please see page 516 for more information. 


HIGH VOLTAGE PASSIVE 

Several high voltage probes are available 
from Tektronix that provide 100X or 1000X 
compensated dividers. Because of the larger 
attenuation factors required for high voltage 
applications, the input capitance is reduced 
to approximately 3 pF. 


Please see page 558 for more information. 


CURRENT PROBES 

Current probes provide a method to measure 
the current flowing in a circuit. Two types of 
current probes are available, the traditional 
AC only probes and the "Hall Effect" semi- 
conductor type. AC only current probes use a 
transformer to convert current flux into AC 
signals and have a frequency response from 
a few hundred Hz to GHz. Combining a "Hall 
Effect" device with an AC transformer pro- 
vides a frequency response from DC to 

50 MHz. Because of its "non-invasive" 
nature, a current probe typically imposes 
less loading than other probes. 


Please see page 571 for more information. 


50 Q DIVIDER PROBES (20) 

50 Q Divider Probes provide the lowest input 
capacitance (typically «1 pF for high frequen- 
cy signals) and are used with high frequency, 
50 Q input scopes. 50 Q Divider Probes pro- 
vide the most consistent probe loading 
because they exhibit a frequency response 
that is essentially flat throughout their 
designed frequency range. 


Please see page 523 for more information. 


DIFFERENTIAL PROBES 

Tektronix differential probes are available 
with high common mode rejection ratio. The 
normal 10X probe has a typical accuracy of 
+1% and gives a differential measurement 
accuracy of two parts per 100. Using this 
10X probe, the common mode rejection ratio 
of a scope and probe combination would be 
no better than 50:1. A true differential probe 
allows the user to adjust the probe’s attenua- 
tion for compatibility with a variety of 
Tektronix amplifiers to provide common 
mode rejection ratios of 10,000:1 and higher. 
This attenuation adjustment includes probe 
compensation so the probes match at high 
frequency as well as low frequencies. 


Please see page 560 for more information. 
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Probe Tutorial 


PROBE SELECTION CRITERIA 


Proper probe selection will extend and 
enhance an instrument's performance, while 
imprudent probe selection often reduces 
your system's performance. Thoughtful con- 
sideration of probe characteristics will help 
ensure that the performance of your instru- 
ment meets your application's requirements. 
While the major considerations for an appro- 
priate probe are its loading and signal fidelity 
transfer, physical parameters such as probe 
size, cable length and device under test inter- 
connect adapters are potentially more impor- 
tant to the success of your measurement. 


For a complete understanding and descrip- 
tion of signal acquisition probing techniques, 
issues and applications, the following infor- 
mation is available by contacting your local 
Tektronix representative. 


“ABC’S of Probes” — 
* Literature # 60W-6053-5 (Free) 


"Probing High Frequency Digital Circuitry" — 
* Literature # 60W-8412-1 (Free) 


“The Effect of Probe Input Capacitance on 
Measurement Accuracy" — 
* Literature # 60W-8910-1 (Free) 


“Differential Oscilloscope Measurements" – 
e Literature  51W-10540-X 


CRITERIA 

Bandwidth/Rise Time 

The bandwidth of a probe can be defined as 
the maximum —3 dB frequency a user сап 
expect with a scope/probe system. In most 
probes, the bandwidth/rise time product is 
close to 0.35. In many cases the bandwidth 
is verified by pulse rise time to ensure mini- 
mum aberrations. To define these parameters 
accurately, the source impedance is specified 
as a terminated 50 © system (i.e., 25 О). 
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PASSIVE and ACTIVE PROBE 
TYPICAL INPUT IMPEDANCES 
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FREQUENCY 


Probe Loading 

Input resistance and capacitance is used to 
describe the loading effect of a probe. At low 
frequencies (<1 MHz) the probe input resis- 
tance is the key factor for probe loading of 
the circuit under test. At higher frequencies 
the probe input capacitance is now the sig- 
nificant factor. The chart above shows vari- 
ous probes and changes in their impedance 
as frequency changes. 


Aherrations 

A high frequency probe that is specified with- 
out limiting aberrations can provide very 
misleading measurements. Existing aberra- 
tions can indicate a severely distorted band- 
width/roll-off characteristic. 


Compensation Range 

The range of a scope's input capacitance 
over which a specific probe will compensate 
to provide a flat frequency/attenuation ratio. 


COMPENSATION EFFECTS 


UNDER COMPENSATED OVER COMPENSATED 
Corr 


COMPENSATED 
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Tip: Always remember to check/adjust the 
compensation of your probe when you move 
it between channels or to another scope. 


Attenuator Ratio 

When correctly terminated, a probe should 
have a constant attenuation ratio. The attenu- 
ation ratio is the ratio of the output signal to 
the input signal. The attenuation should 
remain constant throughout a wide band of 
frequencies, decreasing by 3 dB as the fre- 
quency increases to the rated bandwidth. 


Maximum Voltage 

The maximum voltage (DC + peak AC) should 
be specified to ensure a usable, upper voltage 
range. At Tektronix, probes are tested in 
accordance with standard safety procedures. 


Voltage Derating with Frequency 

This specification is applicable for all high fre- 
quency probes. Either the termination elements 
or the resistive center conductor in the probe 
cable limits the maximum voltage that may be 
applied to a probe at a specific frequency. This 
derating applies at frequencies above 100 kHz. 


TYPICAL P6139A 
VOLTAGE DERATING 
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Maximum Non-Destructive 


10MHz 1000 MHz 


Frequency 


Probe Length 

Keep probe cable lengths as short as possi- 
ble because extra length decreases the band- 
width and increases the loading capacitance 
of the probe. Longer probe cables also have 
greater propagation delays (typically 

4 ns/meter in passive probes). 


Prohe Tip Accessories 

A wide variety of adapters is available to 
mechanically connect the probe to the circuit 
under test (see page 546 for complete selec- 
tion information). Since the probe tip con- 
ducts very little current, many materials that 
are normally considered to be good conduc- 
tors have high resistance at lower current lev- 
els. Tektronix probe tips use an alloy coating 
to minimize current conduction problems. 


Probe Coding 

Probe coding provides the user with an indi- 
cation of the actual probe tip sensitivity. This 
coding eliminates the need to divide by the 
attenuation ratio or remember which probe is 
being used. Most passive probes today pro- 
vide readout capability that allows you to 
read your measurements directly from the 
oscilloscope screen. 


Maximum Current (CW) 

The maximum sine wave current that can be 
measured with a specified current probe 
without distortion. 


Maximum Current (Pulse) 

The maximum current pulse that can be 
measured with a specified current probe 
without distortion limited by Amp-Second 
(A-S) product. 


Probe Tutorial 


Tektronix Instrument Probes 

A probe can be any conductor used to 
establish a connection between the circuit 
under test and the measuring instrument. 
This conductor could be a piece of bare 
wire, a multimeter lead, or a piece of unter- 
minated coaxial cable. 


These "simple probes", however, do not fulfill 
the essential purpose of a probe; that is, "to 
extract minimal energy from the circuit under 
test and transfer it to a measuring instrument 
with maximum fidelity." The bare wire can 
load the input amplifier with its high capaci- 
tance and inductance or even cause a short 
circuit; multimeter leads are unshielded and 
are often susceptible to stray pickup, and the 
unterminated coax will severely capacitively 
load the circuit under test (100 pF per meter 
typically). Also, the unterminated coax is usu- 
ally resonant at certain frequencies and does 
not allow faithful transfer of the signal to the 
test instrument due to reflections. 

Tektronix has been designing and manufac- 
turing instrument probes for more than 40 


TYPICAL PASSIVE PROBE 
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years, placing a constant effort on minimiz- 
ing the reflections and other effects associat- 
ed with unterminated coaxial probe cables 
and to reduce the effect of coaxial probe 
cables' capacitance in today's high-speed 
probing products. 

This brief tutorial will quickly review the basic 


probe types and look at some of the more 
common issues around probe selection. 


TYPES OF PROBES 


Tektronix probe products include General 
Purpose Passive Voltage Probes, Active 
(FET) Voltage Probes, SMD Passive Voltage 
Probes, Active and Passive Current Probes, 
High Voltage Passive Probes, 50 Q Divider 
Passive Voltage Probes (Zo, low imped- 
ance/high frequency), and Differential 
Voltage Probes, to name a few. 


GENERAL PURPOSE PASSIVE 

Attenuating Passive Voltage Probes are the 
most commonly used probes today. They 
provide a convenient and extremely rugged, 


TYPICAL HIGH Z 
10X PASSIVE PROBE MODEL 


yet inexpensive, way to acquire signals from 
your device under test. They maintain the 
accuracy of the oscilloscope to which they 
are connected over a wide dynamic range 
(+400 V). The 10X passive voltage probe 
presents a high impedance to the circuit 
under test at low frequencies (approximately 
5 MHz and lower). Their main disadvantage 
is a decreasing impedance level with increas- 
ing frequency (i.e., high input capacitance). 
Please see page 526 for more information. 


ACTIVE FET PROBES 

FET probes include active components (field 
effect transistors or other active devices) 
rather than passive components. The FET 
input results in a higher input impedance 
without loss of signal, i.e., low input capaci- 
tance (typically «0.4 pF to «2 pF), and high 
input resistance values (typically »100 КО). 
Some FET probes include an offset control 
that allows a substantial increase in the 
active probe's linear dynamic range. Since 
FET probes have a 50 О output impedance, 
they can drive a 50 Q cable. This capability 
allows the distance from the probe tip to the 
instrument to be increased within the practi- 
cal limits of the probe amplifier system and 
the limitations of the coaxial cable. 


Please see page 516 for more information. 


HIGH VOLTAGE PASSIVE 

Several high voltage probes are available 
from Tektronix that provide 100X or 1000X 
compensated dividers. Because of the larger 
attenuation factors required for high voltage 
applications, the input capitance is reduced 
to approximately 3 pF. 


Please see page 558 for more information. 


CURRENT PROBES 

Current probes provide a method to measure 
the current flowing in a circuit. Two types of 
current probes are available, the traditional 
AC only probes and the "Hall Effect" semi- 
conductor type. AC only current probes use a 
transformer to convert current flux into AC 
signals and have a frequency response from 
a few hundred Hz to GHz. Combining a "Hall 
Effect" device with an AC transformer pro- 
vides a frequency response from DC to 


EQUIVALENT LOADING 


CMOS Drive 25 pF 


Load 3.0 pF per gate 


1X Passive 


10X Passive 


Active Probe 4 
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3.5 Equivalent Gates 
0.5 Equivalent Gates 


0.25 Equivalent Gates 


1 Note: CMOS Gates may not drive 
50 Q divider Probes. 


50 MHz. Because of its “non-invasive” 
nature, a current probe typically imposes 
less loading than other probes. 


Please see page 571 for more information. 


50 © DIVIDER PROBES (20) 

50 Q Divider Probes provide the lowest input 
capacitance (typically <1 pF for high frequen- 
cy signals) and are used with high frequency, 
50 Q input scopes. 50 Q Divider Probes pro- 
vide the most consistent probe loading 
because they exhibit a frequency response 
that is essentially flat throughout their 
designed frequency range. 
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Oscilloscopes to Probes 


Cross Reference 


RECOMMENDED PROBE CROSS REFERENCE 
Scope Passive 1X 10X 1X/10X 100X 1000X SMD 50 Q (Zo) Active CMOS/TTL All Technolog Logic 


11800, CSA800 Series Plug-Ins 


P6245,w 1103 P6217W 1103 =- — 
P6245;w 1103 P6217;W 1103 - č 


| P6245;w 1103 P621 - 
ют шшш NM и P6245;w 1103 P6217 МУ 1103, - 
SD30 — eee ES B... — ШИ ANM ПЛ ИИ Е P6150 ^ P6245;w 1103 s 
602—2” ә  — WENN ee _ AMEN — = P6150 ^ P6245, 1103 - 
TDS 200/300/400/500/600/700/800 and TLS200 Зее 
TOS210 — — — P6101B P6112 — P6119B Р5100 P6015A || P6561A Б Р62435 Р624; P6408 
TDS220 —  —— P6101B P6112 — P6119B ^ P5100 ^ P6015A ^ РЕББІА — — ИИИ ‚262435 Р62435 P6408 . 
TDS340A — — ^ PO101B | P61008 ^ Р61298 ^ Р5100 P6015A ^ P6562A — - .. 262051103 | P62438 | РӨ408 
TDS360 — _ P6101B Р61118 P6129B P5100 P6015A || P6562A .. P6205;/1103 ___ P6408 
TDS380 — ^ P6101B — P6114B  P6120B | P5100 || P6015A ^ P6562A —' .. P6205,w/1103 _ P6408 
705420А | ^ | P6100B — РБІЗВА  P61208 P5100 P6015A ^ P6562A — P6205 ПВ P6408 
TDS430A O РБІОЇВ | P6138A  P6120B || P5100 || P6015A || P6562A | P6158 P6205 P6243 P6408 - 
TDS460A — ^ P6101B — P6138A || P61208 ^ P5100 — ' P6015A | P6562A . P6205 — EE 243 P6408 
Т05510А ..P6015A ^ P6563A ^ P6158 — P6243 ^ P62. P6408 
TDS520D | . P6015A ^ P6563A | P6243 — РВ P6408 — 
705546 — || РБІОІВ || P6139A |  - ^ P5100 — PG015A ^ P6563A | . P6243 P6408 — 
7085400  P6101B | P6139A = Р5100 | | P6015A ^ P6563A .P6243 P6245; P6217 P6408 
7055800 РБІОВ — 3 P5100 ^  P6015A || P6563A .P6245 | P6245 P6217 | P6408 - 
TDS6208 — Р610: P6139A — ....P5100 ^ Р6015А || P6563A P6243 _ p P6408. 
TDS640A | | | | P6101B || P6139A — = P5100 —— PG015A ^ P6563A ..P6205 Р6245; P6217 P6408 — 
TDS644B P6139A .P6015A . P6563A | , P6158 —— P6243 — P6245; P6217 P6408 © | 
TDS6808  P6101B — P6139A .P6015A ^ P6563A P6243 Р6245; P6217 P6408 - 
TDS6848 | | | P6101B — P6139A = Р5100 P6015A —— P6563A_ . P6243 | P6245; P6217 P6408 - 
TDS724D — ^  P6101B — P6139A | Р510 P6563A - ..P6243 | P6245; P6217 P6408 
7057540  P6101B P6139 — P6563A | P6158 — P6243 | P6245; P6217 P6408 | 
7097840  P6101B ^ P6139A — . P6563A | P6243 | P6245; P6217 P6408 
7057940 — — B AUR. P6339A* а № - P6158 _ P6245 P6245; P6217 — — 
T5820 D Шш – Е - _ zx - P6207 — ^ P6207 —  - 
TLS216 ММ cr NM i = 3 = Р = P6240 = 
THS700 Series 
THS710A P6101B P6117 P6129B P5102; (10X - - - - - P6408 
oe | High Voltage) —  — "NM м ei WEE Lees 
THS720A P6101B | P6117 P6129B P5102;(10X - e - - = P6408 
VEE... EE High Voltage) — ^ 5 M: ROREM, 
ТНЯ720Р | P6101B P6117 P6129B P5102; (10X = № А = B P6408 
High Voltage): и s - m 
ТНЯ7ЗОА  P6101B | P6117 P6129B P5102; (10X — | EDS — - EL p = = P6408 
ОЭ NNNM Ш н 
ТІ А700 Series (Plug-Ins) 
TLA7D1 P6101B P6139A P5100 P6015A P6563A P6158 P6243 P6245 P6408 


P5100 ^ PGOISA  P6563A 26158 PO243 P6245 P6408. 


TLA7O2 — | P6101B ^ P6139A — P5100 — i .. .P6563A ^ P6158 
P5100 Р6015А P6563A | P6158 P6245 | P6217 | P6408 


ПА! | | |  P6101B Р6139А 


TLA7E2 P6101B ^ P6139A | = Р5100 P6015A || РЕББЗА P6158 | | P6245 | P6217 P6408 
TVS Series (VXI Plug- Ins) 

TVS621A — — P6101B | P6139A — | P5100 ^ P6015A ^ P6563A P6158 P6243 | | P6245 | P6408 - 
TVS625A — — oo Реза № P5100 [Р6015А ^ P6563A ^ P6158 — P6243 | | P6245 | P6408 
TVS641A | РВ — P6130M — - ——— P5100  [Р6015А ^ P6563A _ P6158 ——— P6245 | Р217 P6408 — 
TVS645A | | P6101B ^ P6139A —— = Р5100 P6015A P6563A | P6158 || | P6245 | P6217 P6408 — 
ТУ РТВ POIA. E. 


50 4 • Ассеѕѕогіе в 


Oscilloscopes to Probes 


Cross Reference 


RECOMMENDED PROBE CROSS REFERENCE 


Scope Differential MicroVolt High Voltage || Current AC/DC Electro-Optical | Documentation Cart 
Digital/Telecom Converter Software 


11800, CSA800 Series 2 -Ins 


TDS 200/300/400/500/600/7 00/800 and TLS200 Series 


TDS210 — re | UU ME ADA400Aw/1103 | | P5200 —^ 
TDS220 7 S АОА400А;м/1103 | P5200 — 
Т05340А  P6246;w/1103 | ADA4O0A;w/1103 ^ P5200 — 
TDS360 | Ж ADA400A; w/i 103 
105380 ^ | [6246/1103  . ADA4OOAW/1103 — P5200 — 
TDS420A | m .. ADA400A. 
TDS430A КОШЕ Б... АРА400А — ' 
menir E RU 
S460A — Fn 
ADA400A 6021 
AADMOOA | 10 Р TCP202: AM503S 267018; P6703B 
5400 — P6246; P6247 — — “ADAQOOA | і CP202, АМБО35  P6/018; P6703B 
TDS540D ^ | P6246; P624 Du 
ADA400A 
ADA400A 
ADA400A | || P5205; P5210 ©] eroi. P6703B 
ADA400A E P6701B; P6703B. 
056848 P6247; P6246 — ADA4OOA | P5205;P5210 ^ P6021 P6701B; P6703B 
TDS724D | P6247; P6246 ——— ADA400A | P5205; P5210 . Т©Р202; AMSO3S ^ Р6701В; P6703B 
С ADMODA | ТСР202; AM503S P67018; P6703B 
_ADA400A A 
TLS216 EN УМА... Ра 
с i үү мс, леш. у, хыл. ОВ MM В 
THS710A - - - A621; A622 - WSTRO; WSTR31 - 
вини її Ш А605  — — — MEN о м 
THS720A £ 5 а p А622 - WSTRO; WSTR3M  - 
5 
THS720P = = = A621 A622 | = “WSTRO; WSTR31  - 
э»э өөө өө е. эуө ө ө өе ээ а е е о ОЕЕО САИ - ~... ое овала ьон авьььнаввьннае АКЕ 00055 MB А605 ИНОЙ И. = 
ТН$730А = - 2 A621 A622 = WSTRO; WSTR31 | - 
подобен них + СИИ A605 
TLA700 Series (Plug-Ins) DOT о > 
TLA7D1 P6247; P6246 | ADA400A | | P5205;P5210 P6021 Т0Р202; AMSOSS — P6701B; P6703B — — з 
Шы vn к а И ОНЫ 
ТІАТЕЇ — | Рв. __ADA4O0A _P6701B; P6703B — 
TLA7E2 P6247; P6246 — АРАМОА  P5205;PS210 ^ P6021 TCP202; АМ: __.P6701B; P67038 - = 
И... РР... aaa ta ale 
TVS621A P6247; P6246 | ADA400A | 
TVS625A — P6247, P6246 $1 ADA400A | P5205; P5210 | 
TVS641A  Р6247; P6246 — ADA4Q0A — TE. 6021 ТСР202; AM503S — P6701 67038 Е 
TVS645A | P6247, P6246 — ADA400A | P5205; P5210 ^ P6021 ТСР202; AMBO3S  P6701B; P6703B о - .. 
*Buffered Passive Probe 
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Discontinued Instruments 


Accessories Replacement Guide 


SUGGESTED REPLACEMENT 


Instrument Passive 10X 1X/10X 100X 1000X SMD 50 Q (20) Active All Logic 
1X CMOS/TTL Technologies 

11000 Series 

M201A ess S 261018 — P6134C PEE cim P5100 ^ P6015A || P6562A =........P6243;P6205 ^ P6245 = 


2200 and 2300 Series 
2201/05/10/14 


N P6561A „БИ 
Р6561А 
Р6561А 


Р6119В 


Р6129В 


2236/36А і 

eo Ea EO иа ИЕ 
а Б EN NEN UIN M Ane 
2995/96/96 YAT... P6101B ^ P6109B | P61198 ^ P5100 ^  P6015A - " x = - 
2430/30A/30M/31L P6101B Р6133 25 P6129B P5100 P6015A P6562A P6158 - P6202A m 


P6562A 


P6562A 


246 ООО > NULL Жєн ос Желш М А 
PABI ш PoT01B . P6197. 2 Р5100 P6562A _ 
2467 "€—— —  ! "9100 о. P6562A о MN Е 

2467B/07HD [Вы P6137  PO1208 | P5100 ^ РБОЇБА ^ P6562A P6158 PO200A — P6201 = _ 


200Seres | | | 


222А/222Р5/224 ^... | LT zx] ИВ o MR 
300 Series 
305/314/335/336/336A P6101B - - - = = = ИИ _ - 


MEM с Р605А |. МОМ РЗА -— м E 
400 Series 


434/455/464/464М — 1 Co^ c Р6105А о МЮ Он РЫМА Е КА... Lo P6202A P6408 — 
465/4658/465М | РОВ PolOSA . P6129B —  PSIO0 . P6015A | РОМА | — Ел. Lo P6202A — P6408 _ 
466/468 P6101B ^ P6105A | P61298 ^ P5100 ^ P6015A || P6561A - - P6202A || P6408 


475/475A/485 | _  POIOIB Р6106А  POI20B — P5100 P6015A || POSGIA || P6158 | — - | [621 | P6408 | 


5000 Series 
5A14N P6101B = = - Р6015А P6561A = s E = 


506°.°Accessories 


Discontinued Instruments 


Accessories Replacement Guide 


SUGGESTED REPLACEMENT 


Instrument Differential MicroVolt High Voltage Current AC/DC  Optical/Electrical Software Cart 
Gen AC Only Converter 
11000 Series 
Т1201/А ЗИ, — Ee ..ADA00A ^ P9205; P9210 — A 1СР202 P6701B; P6703B |. оа ато 
TAC а т, м - A6302A6303 | - 1. 
ПАМ P6246  АРА400А Р5205; P5210 — — ADAM TCP202 _ P6701B; P6703B — 
UC NENNEN О м И _ ТСР202__ 
ПАУ и EE PN S oo -— — | Ши 
11452 NEM  — ННН 109 oo M" 7. Ж ТСР202 — 
1171/7291 Рб 246;Р6247 F DC NN A— ИЙ TCP202 ^ P6701B; P670: 
2200 and 2300 Series 
22005004 — 5. =, ADMOONW/103 P5200 — Р6021Р60227 AMBOS Ket 
Р6021Р6022 AMS03S — 
P6021;P6022 AMSOSS — — 
P6021:P6022 | АМ5035 


P6021:P6022 


АМ5035 


235 © RDA40A w/i 103 |. = 

2235. ее а ADA4O0A;w/1103 — P9200 — з 

2236/36À s - ...,DMOOAw/1103— P9200 — q _ SERM 

2245/45A/46/46A _ _ ADA400A;W/1103 —  P6021;P6022 —— 

2247147А/52 Р6246\41103 — ADA400A;w/1103 — P5200 — P6021;P6022 АМ5035 — 

2300 Series 

2335/36/36YA/37 | |  -  ADMOONw/M03 ^ P5200 ^ P6021;P6022 AMSOSS т К. 
2400 Series 

2430/30A/30M/31L vm ADA400A; NI NT - - WSTRO; WSTR31 K212 


. P6021:P6022 ^ АМЕ 
P6021;P6022 


300 Series 

305/314/335/336/336A ^ TAR А - = = 
300AD и ИЕ men ання 
т == ПИЙ 


434/455/464/464М 


Accessories*507 


Discontinued Instruments 


Accessories Replacement Guide 


SUGGESTED REPLACEMENT 
Instrument Passive 1X 10X 1X/10X 100X 1000X SMD 50 Q (Zo) Active All Logic 
CMOS/TTL Technologies 


7000 Series 


7A13 P6101B P6135A = P5100 P6015A = = MN - - 


P6561A 


- .,P8015A | РЕБВІА р - - - 


P6106A ROREM... 


P6135A 


TAS 200/400 Series ГОО 
TAS220/50 — — PO101B ^ P6103B ^ P6129B ^ P5100 ^ P6015A ^ P6561A ^ - - - Р6408 
TAS455/465/475 | ^ || P6101B || P6109B | P61208 ^ P5100 ^ P6015A РБА = —— – = P6408. 
TAS485 — P6101B POIIIB  P61298 — P5100  P6015A РББ61А MEN - т. P8408. 
тової ҖЕ Р6101В ^ Р610В ^ P6129B ^ P5100 ^ P6015A ^ P6561A — — = P6205,w/1103 ^ P62438 — - — 
TDS310/320/840 P6101B ^ P61098 ^ P6129B — . P8015A ^ P6561A — = _P6205;w/1103 | Р62435 ^ P6408 
TDS350 о. РБІОЇВ | P6118 | P6129B — P5100 ^ РЕОІБА — P6561A — - _ P6205;w/1103 ^ P6243 ^ P6408 
TDS410/410A/420/460 — P6101B ^ P6138A || P6120B ^  P5ii P6562A | | P6158 P6205/P6243 P6204/P6245 P6408 
TDS520/5204/520B/520C РӨ1018В P6139A || P6129B ^ P5100 ^ | РБОЇБА — P6563A | P6158 P6243  P6204/PG245 P6408 
TDS524A | P6101B ^ P6139A ^ P6129B — | P8015A — P6563A | P6158 P6205/P6243 - P6204/P6245 P6408 
Т09540/540А/540В/540С |  P6101B ^ P6139A ^ P6129B ^ P5100 ^ P6015A — P6563A | P6158 P6205/P6243 Р6204/Р6245 P6408 
TDS544A — — — ....P8101B ^ P6139A || P6120B ^ P5100 ^ P6015A — P6563A Р ‚_ P6205/P6243 Р6204/Р6245 P6408 
Т08620/620А ә  P6101B ^ P6139A ^ P6129B ^ P5100 ^ P6015A — P6563A | P6158 P6205/P6243 - P6204/P6245 P6408 
TDS640/644A ^ P6101B || P6139A P6563A - | P6204/P6245 P6408 
TDS684A — à 3 à P6101B || РБІЗЗА [61298 — P5100 || P6015A — P6563A ^ P6158 P6205/P6243 - P6204/P6245 P6408 


P6563A Р6158 P6205/P6243 | 
P6563A .— P6243 
P6563A P6205/P6243 


P6563A | P6158 P6243 


TDS724A 


TDS782A/784A | .. P6101B P6563A ^ P6205/P6243 "речо P6408. 
TDS7MC .  POI0MB . POISOA RE. РӘП А ' РЕЗБЗА. 26158 P6243 76245. P6217 P6408. 
THM 400/500 AND THS 700 Series o o oS 
lo — ATLDXI AD R Zo O "и oU - (A— _ © ИНА № 
ТНМ550/560/565 TXMDXPB — - = Ке Й Е JA EDS UM № Am 


шираи 07 ми м и -. 


TVS Series _ 
TVS621/625/641/645 | | | P6101B —  P6139A ^ P6129B || Р5100 || РЕОЇБА ^ P6563A ^ P6158 P6243 | ^ P6245 à P6408 


DIGITIZERS — 


RTD710A P6101B P6109B P6129B P5100 P6015A E = Ee = = 


5005000 2 = = = | rd = Р6158 = P6245; /1103 - | 


508 "Arressortes || 


Discontinued Instruments 


Accessories Replacement Guide 


SUGGESTED REPLACEMENT 


Instrument Differential Gen | MicroVolt High Current AC/DC Optical/Electrical Software Cart 
Voltage AC Only Converter 


7000 Series 


P6246;w/1103 le ai w/1103 


TAS 200/400 Series 

TAS220/250 .P6246;W/1103 ADA400A;W/1103 ^ P5200 ^ P6021;P6022 |  AMS03S — ANN _ EUM K212 

TAS455/465/475 — P6246;w/1103 ADA400A W/1103 P5200 ^ Р6021:Р6022 АМ50358 — ANM S аи K212 

TAS485 | |  Р6246;4/1103 ADA400A;w/1103 | P5200 ^ PG021;P6022 | AMS0BS —^ — ^. И ci oe. K212 

TDS 200/300/400/500/600/700/800 Series and TLS200 Series 

TD1301 - = nad a е я т: 
P6021;P6022 м 


P6021;P6022 


P6021;P6022 


! P67018; P6703B 


TDS520/520A/5 P6021;P6022 reer 

TDSS24A , ,... P6021;P6022 АМ50: ..P6701B; P6703B 
TDS540/540A/540B/540C P62 P6021;P6022 

TDSSA4A P8246; PB247 ADA400A — P5205; P5210 | P6021; ibn -АМБ035; TGP 202 

TDS620/620A .ADA400A P5205; P5210 Р6021:Р6022 АМ5035; ТСР202. P6701B; P67 
TDS640/644A ADA400A P5205; P5210 Р6021:Р6022 AMS0: 2 P6701; | 67038 WS 
TDS684A 16246 АРА400А P5205; P5210 РӨ021;Р6022 АМ5035; TCP202 | P67018; P6703B 
TDS724A P6247; P6246 — ADAAOOA P5205; P5210 Р6021;Р6022 ТСР202; AMSO3S | P6701B; РЕТОЗВ 
1087248 _ 1. P6701B; P67038 | WS 
TDS744/744A P6701B; ; P67038 


3 67018. P67038 WS 
S P6701; P67038 ИИ. 240, 


ТНМ 400/500 AND THS 700 Series 

ши. О... SHE | m. 4605 — КЫН A622 — a Bp. =Y 
THM550/560/565 = AM - а A605 — КШ o _ ED М 
THS710/720 и ess - З A621; A605 — 5 А62 m н WSTRO; WSTR31 – — 
TVS Series 

TVS621/625/641/645 | | P6246 — ADA400A — P5205; P5210 P6021;P6022 ТСР202;АМ5035 P6701B; P6703B — с. T 
Meck E Ils 
RIDZ10A  _ _ - ADA400A;w/1103 ИИ Tc К АМ5035 —— я 

Ne ll a. ADA4QA — — cor M oss ТСР202;АМ5035 Р6701В; P6703B 
ll A co - Г... К coo Ли (— PE. 04 
$05000 = = = Е ТСР202;АМ5035 P6701B; P6703B E | = 


Accessories*509 


Probes 
Specifications Chart 


PASSIVE PROBES 
Type Cable Bandwidth System Input Typical Мах Voltage Compensation Read ID/Gnd  Tip/Head 
Length Attenuation — at-3dB Resistance  InputC DC + pk AC Range Out Ref. Style Page 
1X Passive Probe 
261018 _ 2т 1 15 MHz 1 Мо 100рЕ | | 40V | | М | | mm (Min) 528 


a а о а 100 MHz 5МӘ — 1t2pF  1000VRMS 240287 | - - топо. 530 
dl о а 60 Mhz 1 | )...928 
P6105A 100MHz | 10Мо ‘11 pF 500 V 151t035pF | X Х 5mm (Min) 

Opt. 01 100 MHz 10 MQ 9 pF 500 V 15 to 35 pF 5mm (Min) 

Ороз е 10 В 30 Mhz — loMO — 13pF | ; 500ү В со ЖЖЖЖ о omm (Min) 2992. 
P6106A 250MHz || 10MO  11pF 500 V 151t035pF | X — X 5mm (Min) 

Opt. 01 250MHz 10MQ 9 pF 500 V 15 to 35 pF 5mm (Min) 

| -— — „ОМ . 10MO . ЗЕ — 50V  )— 19 to 30 pF smm (Min) a 
P5098 ао —310Mo зр 420 V 

P6111B 200 МН2 . 10MQ .—. 14рЕ 420ү (Min 

P6112 |. 100 MHz 10М — 133pF S00VRMS — 15to35pF _ т (Mi 
ит ANLE 400MHz | 10МО . i14ipF  300VRMS. (Min) 
el 10. 200MHz | loMO  183pF  300VRMS Юз - | з. (Min) 

РӨТ22 — — L... .100MHz — 10MO Пр 5000 — (15to35pF | - | -  Smm(Mi 532 
P6131 300MHz 10M2 10.8pF 500 V 14to18pF — X 2.5mm (Sub) 

Opt. 02 250MHz || 10МО 13.5pF 500 V 14 to 18 pF 2.5mm (Sub) 
ee ИА 150 Mhz Омо М4 50 мю — | — 2.5mm (Sub) 534 
P6133 150MHz | 10MO | 127pF 500 V 10to25pF — X 2.5mm (Sub) 

Opt. 01 150MHz | 10MO 11.4pF 500 V 10 to 25 pF 2.5mm (Sub) 

Opt. 03 120MHz | 10MO | 145pF 500 V 10 to 25 pF 2.5mm (Sub) 
0.25 13 10 = f50MHz | 10MO 1087 — 500V 10t025pF ы ы 3.5mm (Comp) | 534 
AJ AMD И И. 400Mhz | lOMO ИЗ 50V — | latoi8Bpr  Х | Х 35mm(Comp) 534 
P6136 350MHz 10M2 10.8pF 500 V 12to18pF — X 2.5mm (Sub) 

Opt. 25 ,S990Mhz . 10МО 10.8 pF .— 500V — coco НИИ: 3.5mm (Comp) .534. 
Bp eem [M ae i | | ppm" 
и a m И MO SF sera Gay C 
РБІЗӘА ат a: | X... 85mm (Comp) 534. 
P TEM і IM Кл | ши і oe en 
BRA Um = L MQ 42У | и 
Ho DR Eu ae oe М-Ж. ЖИК X | "x 
P6339 — — 500 MHz 3.5mm (Comp) 536 


т = meters V = volts MHz = Megahertz — mono. = monolithic - НУР = high voltage probe MQ = Медаоћтѕ pF= picofarads mm = millimeters 


TIP/HEAD STYLES 


Tip/Head Styles і 


SMD SMD 2.5 mm 3.5 mm 5mm 4mm 6/32 Thread 
Active Subminiature Compact Miniature Monolithic 


510 • Ассеѕѕогіе ѕ 


Probes 
Specifications Chart 


PASSIVE PROBES 


Type Cable Bandwidth System Input Typical | Мах Voltage Compensation Read ID/Gnd Тір/Неай 
Length Attenuation | at-3dB Resistance Іприї С DC + pk AC Range Out Ref. Style Page 
1X/10X Switchahle 
261198 sss 2m 1/10 10/100. МН: 1/10 МӘ 100/18 рР 42010 15t0 35 pF 5 тт (Міп.) 528. 
261298 2 110 10/400MHz 1/10 Мо 10018 4201 15t035pF — Ж сот Simm (Min) 52 
А 5/60 МН2 1/10 Мо 110/166 pF ^ 500V .20t045pF — - -. 5mm(Min) 531 
у5100 ШШШ 110 15/100 МН  1/0MO 110/16.6pF 500ү — .— 2004507 –  ,-...5mm(Min) 531 
100X/1000X High Voltage 
P9100 — sss 31m o 100 250MHz — 10MO — 275pF &— 2500V — — 7t30pp X  - , mon. 558. 
P6015A 3.0 т 1000 75 MHz 100 МО 3.0 pF 20,000 V 7 to 49 pF X X HVP 
Opt. 1R 3.0 m 1000 75 MHz 100 MQ 3.0 pF 20,000 V 7 to 49 pF HVP 
Opt. 25 7.6m 1000 25 MHz 100 МО 3.0 pF 20,000 V 7 to 49 pF HVP 
Opt AR 76m 1000 25MHz | 100МО — 30pF | 20000V | 71049pF en НУР № 558 
т = meters V-volts MHz= Megahertz топо. = monolithic НУР = high voltage probe Мо = Медаоћтѕ pF=picofarads тт = millimeters 
ACTIVE PROBES 
Type Cable Bandwidth System Input Typical | Max Voltage Linear DC Offset ID/Gnd — Tip/Head 
Length Attenuation at-3dB Resistance Input C DC + pk AC Range Range Ве. Style Page 
P6201 1.8m 1 900 MHz 100 kQ 3.0 pF +56 V +0.6 V +5.6 mono 
900 MHz 1 MQ 1.5 pF +200 V +6.0V — «56V - mono 
MMC NR 900MHz | iMohm — 15рЕ | | s200V | | $360V à s200V | - топо. 520. 
500 MHz 10 MO 2.0 pF x200 V 
500 MHz | 10MO 200 — +200V 


= 1000 MHz | 


1500 MHz 


SMD Active 


500 DIVIDER PROBES 
Type Cable Bandwidth System Input Typical | Мах Voltage Compensation Read ID/Gnd  Tip/Head 

Length Attenuation | at-3dB Resistance Input С DC + pk AC Range Out Ref. Style Page 
P6150 1m 101 9 GHz 500 Q «0.15 pF 12.5 V RMS 509 - - Comp. 523 
a MEM "Dn ZS GHZ 0 фо NA ........... a фо. "M С б 
P6158.  à— P 12m 20 23.0GHz - i5pF 22У8М5 509 X  - 3.5mm (Comp) 524 
DIFFERENTIAL PROBES/SIGNAL CONDITIONERS 
Type Type 
ADA 400A For Specifications see page 564. э P6246/P6247 | For Specifications see page 563. 

P6135A 


m = meters V = volts MHz = 
*! Limited by scope input or 42 V RMS. 
*? Limited by scope input or 50 V RMS. 


Megahertz mono. = monolithic HVP = high sallaga probe Megaohm = Megaohms pF = picofarads mm = millimeters 
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Discontinued Probes 


Replacement Guide 


PASSIVE PROBES 


Cable Cable B/W Input Impedance Max V Comp Comp 
Length Length at-3dB resist Cap (DC + Range Range Tip/Head Suggested 
Type_Opt. Meter Feet Atten (MHz) (MQ) (pF) pk AC) Міп(рЕ) Max(pF) R/O ID Style_ Replacement 


P850 


Р60538 — 
P6053 - 
P6053C 01 


„5 mm (min) P6198 — 
АС № 5 mm (min) P6158. 


5mm (min) 


P6062801 — 
P6062B 03 


j.I99/17 а. 
105/14 


P6063801 — 15 
РА — 2 —— 
P6101A01 — 

P6101A 03. 


P6102A 


2613 —  — 2 66 10 ^ 850 10 132 50 ^ 15 ^ 35 № ^ No 5mm (min) 261088 | 
P6103 01 . 5mm (min) ^ P61038 | 
P610303 м ee "so щи и Ed No он 5 mm (min) ^ P61088 | 
Wie NUM | 10 КШ 1з Ш ми и 5 mm (min) ^ 261298 | 
Р6Ї0бА — 2 66 10 20 ^ 10 — 11 ^ 80 ^ 15 35 № № _ 5 mm (min) ^ P6105A | 
I M M Е NN mm mn EAM 
P6108A 03 | No 5mm (min) P6105A08 
P6109 5 mm (min ^ P6109B | 


P6109B 


,P6H9B _ 
P6119B 


1/10 8/100 1410 120/15.3 350/500 


1/10 6.7/100 1/10 145/175 350/500 


10 100 


10 _ 100 


-3 тт (тіп). None . 


512*Accessories 


Discontinued Probes 


Replacement Guide 


Cable Cable B/W Input Impedance Max V Comp Comp 
Length Length at-3dB resist Cap (DC + Range Range Tip/Head Suggested 
Type_Opt. Meter Feet Atten (MHz) (MQ) (pF) pk АС)  Min(pF) Max(pF) R/O ID Style Replacement 


P6127 А 2 1/10 8/300 110 100/127 350/500 12 18 Үеѕ No 5 mm (min) 


5 mm (min) 


2.5 mm (Sub) 


.P8968A 


ACTIVE/DIFFERENTIAL PROBES 


Characteristics Changes in Characteristics 
Discontinued Linear DC Max Suggested Linear DC 
Probe Attn B/WMHz Range Offset Vin CinpF Rin Replacement Attn B/WMHz Range Offset Мах Міп CinpF Rin 
P6203 10 1000 +10V +10V 40 2 10k P6204 w/1103 ог 10 1000 +10V +10V 40 1.9 10M 
"PED ww п 0 B9 P6205 м/1103 10 750 +10У М _ EM... 2 ИШ 1M. 
P6206 10 1000 +10V МА 40 2 1M P6204 w/1103 or 10 1000 +10V +10V 40 1.9 10M 


P6205 w/1103 10 750 +10V МА 40 2 1M 


P6231 w/1103 10 1500 5V 5V 0 16 450 


P6046 | 1/10 100 550M - 25 10 1M P6246 or P6247 1/10 400/000 «ТУ = 25 20  200k 
w/1103 


Tip/Head Styles | 


SMD SMD 2.5 mm 3.5 mm 5mm 4 тт 6/32 Thread 
Active Subminiature Compact Miniature Monolithic 
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Active Probes 


FET Voltage Probe Tutorial 


ГА 
laf Features 


DESIGNED FOR: 
* Digital Design and Debug of Logic Families 
Such As: 
- ECL 
— GaAs 
— MOS: CMOS; FastCMOS; BiCMOS 
- TTL 
* Component Characterization/Measurement 
of High-speed Analog Circuitry Relative to: 
— Amplitude Levels 
— Aberrations 
— Propagation Delay and Timing 
- Bandwidths and Rise Times 


514 «Ассез55зогіє з 


The waveforms above show impedance test 

points of 50 Q and 1 KQ as probed with: 

* A 1X Passive probe [trace T1 (50 Q), 
trace T2 (1 KQ)] 

* A 10X Active FET probe [trace T3 (50 Q), 
trace T4 (1 KQ)] 


The waveforms above show the effects of 
ground lead inductance. The top three 
traces show how the displayed waveform 
changes as the passive probe's ground lead 
length is increased from 1/2 in. (top trace) 
to 6 in. to 12 in. (bottom trace). The bottom 
three traces show how an active probe's 
waveform remains relatively unchanged, 
regardless of ground lead length, using the 
same ground lead sequence as the passive 
probe in the top three traces. 


Choosing an Active Probe 


Today active probes achieve higher perfor- 
mance than their predecessors and their high 
impedance passive counterparts. They provide: 


EASY USE 
* Integral Probe Power from compatible 
instrumentation. 


* Scope AutoCal*! which compensates for 
probe offsets and drift. 


* Readout Encoding accounts for probe 
attenuation factor and reduces measure- 
ment reading errors 

* Auto Termination eliminates the need to 
manually terminate the system 
(TEKPROBE® models). 


* Wide Linear Dynamic Range allows access 
to today's logic voltage levels. 


* Variable DC Offset allows correction for 
DC levels, to bring the signal into the 
probe's linear dynamic range. Probe Offset 
is controlled by a compatible instrument, or 
externally by the probe itself. 


TRUER SIGNAL REPRODUCTION AND FIDELITY 

* Ultra-Low Input Capacitances and High 
Input Resistances allow making measure- 
ments at unknown impedance test points 
by maintaining higher probe input imped- 
ance across a wider bandpass and reduce 
ground lead loop effects allowing the use of 
longer ground leads than a standard pas- 
sive probe. 

* DC up to 4 GHz Bandwidths allow 
improved AC and DC signal characterization 
and testing. 


SERVICE, DURABILITY AND RELIABILITY 

* 1 Year Warranty 

* Gold-Plated Replaceable Probe Tips 
(Replaceable except P6207/P6217) 
improve electrical connections and reliabili- 
ty and they lower maintenance costs. 

*1 11000;TDS 400/500/600/700 Series. 


Active Probes 
FET Voltage Probe Tutorial 


GUIDE TO CHOOSING AN ACTIVE PROBE 


WHEN YOU HAVE WHAT YOU NEED WHY 

Source impedance; >100 Q and/or Any active probe with greater than 100 КО Active probes maintain a higher input impedance 

low power circuits and «2 pF depends on the instrumentation interface, ^ throughout their frequency range. The low input C and 
the frequency range and the sensitivity required. high input R combination allows the acquisition of the 


fastest rise times and accurate amplitude measurements 
and provides less signal drain than a conventional passive 


o4 0 C ДИТ cT. ison А. LL PCR ы n ОНИ VA 
Small signal circuit analysis P6201 with its 1X sensitivity or P6217, P6245, P6243, Unity gain (1X) allows full sensitivity without bandwidth 
s P6204 and P6205 with 11 К high resolution mode. — 1055 and maintains signal amplitude of small signals. —— 
Characterization of circuits »350 MHz The use of active probes or low capacitance probes i is Low input C, low capacitance probes provide excellent 
recommended. The specific model depends upon the rise time and propagation delay measurements; however, 
frequency and measurement response required. active probes providebetter overall circuit analysis 


capabilities (amplitudes, rise times, propagation 
delay, aberrations, etc.). 


Tuned circuits: Oscillators, tank circuits, etc. P6217, P6207, P6245, P6243, P6201, P6204 Low input C and high input R minimize circuit disturbance 
dependent upon the frequency and measurement by reducing any additional impedance to the circuit. 
ДРУ ОННАН Е СТИ АЕ ОО м. 
General purpose circuit characterization The P6243 and P6245 active probes provide low Low input C and the. high input R provide truer signal 
and trouble shooting where the circuit input C, high input R, durability and a budget price. fidelity for unknown or uncalculated impedance points. 
under test impedance is unknown or not Lower input Cs also provide a higher ring frequency than 
easily calculated, and/or access to circuit passive probes, allowing the use of longer grounds. 
ground is several inches away. ^  .— sss 
Linear DC Maximum 
Cable Bandwidth Dynamic Offset Voltage | Interface/ Recommended 
Probe Length Atten- at -3dB Input C Input R Range Range in Volts Readout/ 
Type In meters | uation in MHz in <pF in О in Volts in Volts(DC + рк AC) Identify*? Instrument 
P6201 1.8 1X 900 3 100 k +6.0 +5.6 +56 BNC/Y/N 400/2400/ 
10X 900 1.5 1M x6.0 x56 +200 BNC/Y/N 7000 Series*3 
"MM € 10% — (90 — 158 1М 360 2200 — 2200 ВМО — 0. 
P6202A 10X 500 10M *6.0 x55 x200 BNC/Y/N 400/2400/ 
"WM ПД 2 10" 50 22 10м +60 — 2200 +200 BNC/N/N 7000 Series"? 
P6204 1.5 10X 1000 1.9 10M +10 +15 +40 TPB/Y/Y 11000*4 
TDS 400*5/ 
иы иы WW OO oO NW 500/600/700 
P6205 1.5 10X 750 2 1M +10 NA +40 TPB/Y/N 11000*4 
TDS 400*5/ 
ии ы иын ИИ тн 500/600/700 _ 
P6207 EN B ix В 4000 Ob(ypicl) 100k —— 340 — 5 7. 2. x40 — TPS/VN —  TDS 820 
P6217 1.5 10X 4000 04 (typica) | 100k +4.0 +5.0 +40 TPB/Y/N 110005 — 
TDS 400*5/ 
ll MEM WM и ee X Wu 
P6243 13 10X 1000 <1 1M 28.0 N/A +40 TPB/Y/N 11000*4 — 
TDS 400*5/ 
el Г 500/600/700 _ 
P6245 1.3 10X 1500 <1 1M +8.0 +10.0 +40 TPB/Y/N 11000*4 
TDS 400*5/ 
500/600/700 


хі Optional Accessory. Order 010-0384-00. 

*? [nterface/Readout/Identify-AutoProbe Code: (TPB=TEKPROBE BNC)/(TPS=TEKPROBE SMA)/(BNC=Conventional BNC)/( У « Yes)/(N=No). 
*3 Requires Probe Power connector on the scope or recommended power supply. 

** 11000 Series = 11A32/11A34/11A52/11A71/11A81 in a compatible mainframe, i.e., DSA 600/CSA 400/11400, etc. 

*5 DC Offset Functions are not incorporated into the older TDS 400 Series. 
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Active Probe for SMDs 


P6245 


sw 
laf Features 


P6245 
* «1 pF Input Capacitance 


e 21.5 GHz Bandwidth (Probe Only) 
* 1 MQ Input Resistance 


* Direct Access to SMDs as Small as 0.5 mm 
Pitch 


* Measures CMOS, BiCMOS, ECL, GaAs and 
TTL logic 


* Low Mass Probe Head/Cable 


* No Additional Power Supplies or Cables Are 
Required with TEKPROBE BNC Interface 


Applications 


APPLICATIONS 

* High-speed Digital Systems Design 
* Component Design/Characterization 
* Educational Research 

* Manufacturing Engineering and Test 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т» See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 


= ISO 9001 Tektronix measurement products 


are manufactured in ISO 
@ конт тн DEN COUNCIL ron CENT VAT registered facilities. 


£: 


P6245 Active FET Probe for 
TEKPROBE® BNC Interfaces 
The P6245 Active FET probe provides the 
electrical and mechanical performance 
required for today’s digital systems designs. 
The P6245 achieves high-speed signal acqui- 
sition by solving three traditional problems: 
* Lower DUT loading («1 pF/1 MQ probe 
loading) 


* Direct and easy access to SMDs (Small 
compact probe head and versatile attach- 
ment accessories allow direct connection to 
the DUT.) 


* Access DUT signals at scope bandwidth 
(P6245 Active FET Probe provides scope 
bandwidth at the probe tip for the TDS 684 
and TDS 784 Series.) 


SF500 Series 


CHARACTERISTICS 
Bandwidth 
Probe Cable Atten іп GHz 
Type Length uation (Probe Only) Time 
P6245 13 10Х 15... 267 ps <1 pF 1M 


Linear DC Max Voltage 
Rise Input С Input Dynamic Offset | (Non- Propagation 
inpF Вто Range Range destruct) Delay 
+80 +107 +40 5.3 ns +200 ps 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6245 

Active FET Probe. 

Includes: Two each: 50 mil, 25 mil (0.65 mm), and 
0.5 mm SureFoot Adapters; 10 each Solderable 
Probe Tips; 2 each 1 іп., З in., and 6 in. Ground 
Leads; 2 each Y Lead Adapters; 4 each SMT 
KlipChip™; 2 each of 5 colors, Cable Markers; 2 
each Spring Adapter: Right Angle; and Instruction 
Manual. 


516-+Accessories 


RECOMMENDED ACCESSORIES 

See page 552. 

POWER SUPPLY 

TekProbe Power Supply - Order 1103. 

See page 518 for complete selection information. 
MEASUREMENT SERVICE OPTIONS 

Call your local Tektronix representative for a full 
list of service options. 


SMD PROBING ADAPTERS*! 
SureFoot? Adapters - 
50 mil pitch. Order SF501. 


25 mil and 0.65 mm Pitch. Order SF502. 

0.5 mm Pitch. Order SF503. 

SMK4 MICRO KLIPCHIP™ ADAPTER - 0.5 mm 
pitch. Order SMK4. 


*1 See Page 540 for complete SMO adapter 
information. 


Active Probe for SMDs 


P6243 * P6243S 


m 
Pa Features 


P6243 
• «1 pF Input Capacitance 


• 1 GHz Bandwidth (probe only) 
* 1 MQ Input Resistance 


• Direct Access to SMDs as Small as 0.5 mm 
Pitch 


* Measures CMOS, BiCMOS, ECL, GaAs and 
TTL logic 
* Low Mass Probe Head/Cable 


• No Additional Power Supplies or Cables Are 
Required with ТЕКРВОВЕ® BNC Interface 


Applications 


APPLICATIONS 

* High-speed Digital Systems Design 
* Component Design/Characterization 
* Educational Research 

• Manufacturing Engineering and Test 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NOVAM. http://www.tek.com 


« ISO 9001 Tektronix measurement products 


are manufactured in ISO 
gisemwwurosansamvoms registered facilities. 


P6243 


1 GHz Active Probe for SMDs 
for TEKPROBE BNC Interfaces 


P6243 

The P6243 Active FET probe is the high per- 
formance probing solution for 500 MHz oscil- 
loscopes. The P6243 has a probe only band- 
width of 1 GHz and will provide a 500 MHz 
system bandwidth when used with Tektronix’ 
full line of 500 MHz oscilloscopes. In addi- 
tion, the P6243 is powered by the TEKPROBE 
BNC interface, eliminating the need for addi- 
tional power supplies and cables when used 
with TEKPROBE BNC oscilloscopes. 


The P6243 offers superior signal acquisition 
on surface mount devices compared to the 
much higher capacitive loading of passive 
probes. The P6243 has < 1 pF capacitive 
loading which allows it to measure high 
speed signals without affecting the signal or 
device under test. Furthermore, the included 
accessories and adapters allow for easy 
attachment to SMDs. 


P6243S = 


P6243S 

The P62438 is the ideal package for using the 
P6243 on non-TEKPROBE BNC oscilloscopes. 
The Р62435 consists of 2 P6243 probes and 
the 1103 TEKPROBE Power Supply. This pro- 
vides the full performance of the P6243 
(except automatic scale factor readout) on 
any oscilloscope, including Tektronix’ TDS300 
Series and 2400 Series oscilloscopes. 


Characteristics 
Probe Type P6243 
Cable Length 13... 
Attenuation —  — — ^ — МЕ NNNM 
Bandwidth in GHz (Probe Only) 1 — .— — 
Rise Пе — 5s 350ps — 
InptCinpF — — s. САЙ a кий 
InptRinQ Мм 
Linear Dynamic Range | — v ——— 
DC Offset Range МА ix 
Eodem 
5.3 ns +200 ps 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6243S 

Active Probe System. 

Includes: Two each P6243 Active Probe, 1 each 
1103 TEKPROBE Power Supply. 


P6243 

Active Probe. 

Includes: Two each: 50 mil, 25 mil (0.65 mm), and 
0.5 mm SureFoot Adapters; 10 each Solderable 
Probe Tips; 2 each 1 in., 1 each 3 in. and 6 in. 
Ground Leads; 1 each Y Lead Adapters; 4 each 
SMT KlipChip™; 2 each of 5 colors, Cable Markers; 
2 each Spring Adapter: Right Angle; and 
Instruction Manual. 


RECOMMENDED ACCESSORIES 

See page 552. 

POWER SUPPLY 

TEKPROBE Power Supply Order 1103. 

See page 518 for complete selection information. 
MEASUREMENT SERVICE OPTIONS 


Call your local Tektronix representative for a full 
list of service options. 


SMD PROBING ADAPTERS*' 

SureFoot® Adapters — 

50 mil pitch. Order SF501. 

25 mil and 0.65 mm pitch. Order SF502. 

0.5 mm pitch. Order SF503. 

SMK4 Micro KlipChip™ Adapter — 0.5 mm pitch. 
Order SMK4. 


*1 See Page 540 for complete SMO adapter 
information. 
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Active FET Probes 


P6217 • P6205 * P6204 • 1103 


E 
laf Features 


P6217 
* DC to 4 GHz 


* «0.40 pF Input C 

* 100 KO Input R 

* DC Offset 

• Small Size 

* Integral Probe Power TEKPROBE® BNC 


P6205 
* DC to 750 MHz 


* 2 pF Input C 

* 1 MQ Input R 

* Low Price 

* Integral Probe Power TEKPROBE BNC 


P6204 
* DC to 1 GHz 


* 1.9 pF Input C 

* 10 MQ Input R 

* DC Offset 

* |dentify Button 

* Integral Probe Power TEKPROBE BNC 


1103 
* Powers up to Two Probes 


* For Use with P6203, P6204, P6205, P6217, 
P6231, P6243, P6245, P6701B, P6703B, 
P6711, P6713, P6723, P6246, P6247, 
P5205, P5210, ADA 400A on Non- 
TEKPROBE Tektronix Interfaced Scopes*! 


* Overload Protected 


Applications 


* High-speed Digital Systems Design 
* Component Design/Characterization 
* Educational Research 

* Manufacturing Engineering and Test 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


LA See Tektronix on the World Wide Web: 
NAM hitp://www.tek.com 


<: 1103 only. 


Gaz 150 3001 зом поча ром 


8 соетовюолисома cmm registered facilities. 


518-*Accessories 


P6217 w/Accessories 


P6205 w/Accessories 


Active FET Probes for 
TEKPROBE BNC Interface 


The P6204, P6205 and P6217 Probes are 
Tektronix' line of Low Circuit Loading Signal 
Acquisition probes for CSA (Communications 
Signal Analyzers), DSA (Digitizing Signal 
Analyzers), 11000 Series and the TDS Family 
of Oscilloscopes. 


The P6204, P6205 and P6217 are designed 
with FET devices for their inputs, which 
allows very high input resistance values and 
low input capacitances. 

The P6217 provides the widest bandwidth 
and lowest input capacitance for a handheld 
active voltage probe with 100 КО input resis- 
tance and 0.4 pF input capacitance. 


The P6204 provides wide bandwidth, with 
low input capacitance and the highest input 
resistance available. At the same time the 
P6204 is the only active FET probe available 
which provides remote control capabilities. 
The P6205 provides low input capacitance 
and high input resistance performance at a 
budget price. 


1103 TEKProbe Power Supply 


All three Active FET probes provide a wide 
linear dynamic input range for accessing 
most digital device families using today's 
logic voltage levels. 


Power for the P6204, P6205 and P6217 is 
supplied by the CSA, DSA, TDS and 11000 
Series mainframes through the TEKPROBE 
BNC Interface, eliminating the need for extra 
cabling and/or external power supplies. *2 


A variable DC Offset function, which is con- 
trolled through the mainframe (CSA, DSA 
and 11000 Series) to bring signals (those 
within the offset control range) into the 
dynamic range of the probe, is available for 
the P6204 and P6217 probes. 


Probe information such as type, serial num- 
ber, attenuation factor, offset scale factor, 
input resistance, and termination resistance 
required is communicated through the 
TEKPROBE Interface between the Active 
Probe and the CSA, DSA and 11000 Series 
mainframes. This information is used by 
these oscilloscope mainframes during the 
scope initialization sequence and measure- 
ment analysis. 


Remote Control of several 11000 Series 
Programmable Functions/Actions is possible 
using the “Identify Button” on the P6204 
probe head. These functions include Autoset, 
recall the next in a series of stored setups, 


Active FET Probes 


P6217 * P6205 * P6204 • 


invoke Automatic-Measurement, issue an 
SRQ (service action request), or activate the 
trace identification function. 


These Active Probes may also be use with 50 
Ohm or 1 MQ oscilloscope systems, with 
conventional BNC interfaces, via the 
Tektronix 1103 TEKPROBE® Power Supply. 
The 1103 has dual TEKPROBE inputs, dual 
BNC signal outputs, and dual voltage offset 
on/off switches and potentiometers. 
BENEFIT HIGHLIGHTS 

* Low Input C, High Input В - Minimizes cir- 
cuit under test loading. 

• Probe Power Directly from CSA, DSA,TDS 
or 11000 Series TEKPROBE BNC 
Interfaces — Means no additional cables 
or power supplies required.*? 


1103 


* Variable DC Offset (Except P6205) - 
Allows correction for DC levels to bring the 
signal into the probe's dynamic measure- 
ment range. 


* Readout Coding for 10X Attenuation - 
Reduces confusion and errors in measure- 
ment readings. 

* Gold-Plated Replaceable Probe Tips 
(Except P6217) - Improved electrical con- 
nections and lower maintenance costs. 

* Miniature Size Accessories (Except 
P6217) - Provides wide range of circuit 
attachments. 

* UL Listed — Third party certification for 
safe operation. 


DESIGNED FOR: 
* Digital design and debug of logic families 
such as: 
— ECL 
— GaAs 
— MOS: CMOS; FastCMOS; BiCMOS; TTL 


* Component characterization/measurement 
of high-speed analog circuitry relative to: 
— amplitude levels 
- aberrations 
— propagation delay and timing 
— bandwidths and rise times 

*1 The characteristics јог TEKPROBE interface 

probes are subject to change when used with the 

1103 Tek Probe Power Supply. Bandwidth, 

Risetime, Propogation Delays will generally differ 

from the advertized specification of the Probe 

Only. 

*2 To use these TEKPROBE BNC Interface Probes 

on the 11800 or CSA 800 Series requires an 1103 

TEKPROBE Power Supply, an SMA Male to BNC 

Female adapter, and a 50 € BNC cable. 


Characteristics 
Nominal Bandwidth Linear DC Offset Max. Voltage Interface/ 

Probe Cable Length at -3 dB Input C Input R Dynamic Range in Volts Readout/ Recommended 

Type in meters Attenuation in MHz in pF шо Range in Volts іп Volts (0с «pk АС) — ldentify*? Instrument 

P6200 — 1. OP M VOX sus 1000 _ 19 . _ Ж 210. BE о M #40 М TPBYÓY -— 110004 

P6205 1.5 10X 750 2 1M +10 NA +40 TPB/Y/N 11000*4 

ж | " E MM m | "EEUU 0M ABB. и 

P6217 1.5 10X 4000 .40 Typical 100 k +4.0 +5.0 +40 TPB/Y/N TDS 500 
TDS 600/TDS 700 


*4 11000 SERIES = 11A32/11A34/11A52/11A71/11A72/11A81. 
** P6204, P6217, and P6245 DC Offset functions are not incorporated into the TDS 400 Family. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6204 

10X, 1 GHz Active FET Probe. 

Includes: Retractable Hook Tip (013-0107-07); 

6 in. Ground Lead with Alligator (196-3120-01); 

6 in. Ground Lead with Square-pin Receptacle 
(196-3198-01); Ground Contact, Spring 
(214-4125-00) SMTKlipChip™ (206-0364-00); 
Insulating Ground Cover (166-0404-01); IC Test Tip; 
Carrying Case; Instruction Manual (070-6949-03). 


P6205 

10X, 750 MHz Active FET Probe. 

Includes: Same as P6204 except Instruction 
Manual (070-8202-01). 

P6217 

4 GHz Active FET Probe. 

Includes: 4-post ECB Mount Ground Socket 
(131-5308-00); Edge Tab Ground Socket 
(131-5309-00); 2 each of 5 Lengths Wire-form 
Ground (131-5482-00); 1 Electrostatic Protection 
Cap (200-3961-00); 1 Adjustable Anti-static Wrist 
Strap (006-3415-04); Storage Cabinet; Instruction 
Manual (070-8553-01). 


MEASUREMENT SERVICE OPTIONS 

Call your local Tektronix representative for a full 
list of service options. 

1103 

TEKPROBE Power Supply. 

For P6203, P6204, P6205, P6217, P6245 and 
P6231 and P6700 Series. Powers 2 Probes. 
INTERNATIONAL POWER PLUG OPTIONS 

Opt. A1 - Opt. A5 — Available.See the Customer 
Information Section for description. 
ADDITIONAL ACCESSORIES (FOR 1103) 

36 In. Precision 50 О BNC cable - 

Order 012-0482-00. 

50 Q Feedthrough Termination - 

Order 011-0049-01. 


RECOMMENDED ACCESSORIES FOR P6204, 
P6205, P6217 

Please see page 518. 

Please see page 552. 

Probe Tip Adapter — For P6207, P6217 and SD-14 
Active Probes. Instruction Sheet Plus SMA Male 
50 Q Termination provided.Order 013-0271-01. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ED See Tektronix on the World Wide Web: 
NOM h 


ttp://www.tek.com 


СЄ 1103 only. 


22 Tektronix measurement products 
Ld р: 

є ISO 9001 are manufactured in ISO 
Srowrnunmamcanam registered facilities. 
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Active FET Probes 


P6201 * P6202A * 1101A 


т 
laf Features 


FOR 50 © AND 1 MO INTERFACES 
P6201 


* True Signal Fidelity, DC up to 900 MHz 

e 1.5 pF Input С"! 

e 1 Мо Input В"! 

* 1X/10X/100X 

* AC-DC Coupling 

* Variable DC Offset, up to +200 V 

* Selectable 50 O, Termination for Use with 
50 Q or 1 MQ Inputs 


P6202A 

* DC to 500 MHz 

* 2 pF Input C 

* 10 MQ Input R 

* 10X/Optional 100X 

* AC-DC Coupling 

* Variable DC Offset, up to «200 V 

* Selectable 50 Q, Termination for Use with 
50 Q or 1 MQ Inputs 


1101A 
* Powers up to Two Probes 


* For Probe Use with Oscilloscopes That Do 
Not Have Probe Power 


* Compatible with the P6201, P6202A, 
and P6230 


* Overload Protected 
* Variable DC Offset, up to «200 V 


• Selectable 50 О, Termination for Use with 
50 Q or 1 МО Inputs 


*! See specifications. 


Applications 


* Digital Design and Debug of Logic Families 


* Component Characterization/Measurement 
of High-speed Analog Circuitry 


——————— ——M 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


и See Tektronix on the World Wide Web: 
XW hitp://www.tek.com 


CE (1101A only) 
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P6201/P6202A 


The P6201 and P6202A are Low Circuit 
Loading Active Signal Acquisition probes for 
Tektronix 400 Series, 2400 Series, and 7000 
Series Families of Oscilloscopes. 


The P6201 and P6202A with Active FET 
devices in their inputs provide very high 
input impedances. 


Both the P6201 and P6202A probes provide 
a wide linear dynamic input range for access- 
ing most digital device families using today's 
logic voltage levels. 


The P6201 provides unity gain (1X) and is the 
best general purpose FET probe within its volt- 
age range. Plug-on attenuator heads provide 
wider dynamic ranges (10X and 100X), while 
maintaining the oscilloscope readout factor. 
Wider dynamic input range for the P62024 is 
achieved by an optional 10X attenuator head 
which provides 100X attenuation. 


Both the P6201 and P6202A probes provide 
a variable DC Offset function which is set via 
the offset controls on the probe's compensa- 
tion box to bring signals (those within the 
offset control range) into the dynamic range 
of the probe. 


AC or DC coupling selection is available on 
the P6201 and P6202A FET Probes. When 
AC coupled, the DC voltage component is 
blocked, allowing viewing of superimposed 
signals. 

A self-contained selectable 50 Q termination 
Switch allows the P6201 or P6202A to be 
terminated into a 50 or 1 MQ oscilloscope 
inputs. 

Power for the P6201 and P6202A is supplied 
by the 400 Series, 2400 Series, and 7000 
Series mainframes through the optional Probe 
Power Jack, or the 1101A Power Supply. 


The P6201 or P6202A may also be used 
with other 50 Q and 1 MQ input real-time 
oscilloscopes, sampling systems, spectrum 
analyzers and counters via the 1101A and 
appropriate interface adapters (SMA to BNC, 
GR to BNC, etc.). 


The 1101A power supply provides external 
power to probes when the oscilloscope 
used does not have the capability to supply 
probe power. 

The 1101A has two power receptacles that 
will power up to two independent probes, 
such as the P6201, P6202A, and P6230. 


Active FET Probes 


P6201 * P6202A * 1101A 


DESIGNED FOR: 
* Digital design and debug of logic families 
such as: 
= ECL 
— GaAs 
- MOS: CMOS; FastCMOS; BiCMOS 
= TTL 
* Component characterization/measurement 
of high-speed analog circuitry relative to: 
— amplitude levels 
— aberrations 
— propagation delay and timing 
— bandwidths and rise times 


CHARACTERISTICS 
Nominal Band- 
Cable width 

Probe Length Atten- а-3 dB 
Type in Meters ation in MHz 
P6201 1.8 1X 900 

10X 900 
"Ww  Á M 10% — (90 — 
P6202A 2 10X 500 
P6202A. 100X*3 500 


P6202A, 1101A and P6201 


Linear DC 
Dynamic Offset 
Input C Input R Range Range 
in pF шо in Volts Мп Volts 
3 100k +0.6 25.6 
1.5 1M *6.0 +56 
15 BH М 1600 — +200 — 
2 10M +6.0 +5.5 
2 10M +60.0 +200 


Maximum 
Voltage Interface/ 
in Volts Readout/ Recommmended 
(DC+pk AC) Itentify*! Instrument 
x50 BNC/Y/N 400/2400/ 
+200 BNC/Y/N 7000 Series*? 
£200 ^ LL Less 
x200 BNC/Y/N 400/2400/ 
2200 — BNC/Y/N 7000 Series"? 


*! [nterface/Readout/Identify-AutoProbe Code: (TPB- TEKPROBE? BNC) / (TPS=TEKPROBE SMA) / (BNC=Conventional BNC) / (Ү= Yes) / (N=No). 
*2 Requires Probe Power connector on mainframe or 1101A Power Supply. 


*3 Optional Accessory. Order 010-0384-00. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6201 
1X, 900 MHz FET Probe 


Includes: Retractable Probe Tip (013-0135-00); 
10X Attenuator Head (010-0376-00); 100X 
Attenuator Head (010-0377-00); 3 Probe Tips 
(206-0200-00); Miniature Probe Tip Adapter 
(103-0164-00); 12 in. Ground Lead (175-0848-02); 
Ground Contact (131-1302-00); Alligator Clip 
(344-0046-01); Electrical Insulating Sleeve; 
Ground Contact Insulator (342-0180-00); Probe 
Holder (352-0351-00); Carrying Case; Instruction 
Manual (070-1306-03). 


P6202A 

10X, 500 MHz FET Probe. 

Includes: Retractable Probe Tip (013-0097-01); 2 
Alligator Clips (344-0046-01); Probe Holder (352- 
0351-00); 3 in. Ground Lead (175-0849-00); Probe 
Adjustment Tool; 6 in. Ground Lead (175-1017-00); 2 
Replaceable Probe Tips (206-0230-01); Electrical 
Insulating Sleeve (166-0404-01); Carrying Case; 
Instruction Manual (070-3642-00). 

ADDITIONAL ACCESSORIES 

Also see pages 552 and 554. 

1101A POWER SUPPLY 

For P6201, P6202A. Powers 2 Probes. 
INTERNATIONAL POWER PLUG OPTIONS (FOR 
11014) 

Opt. A1 Universal Euro, 220 V 50 Hz. 

Opt. A2 United Kingdom, 240 V 50H 

Opt. A3 Australian, 240 V 50 Hz. 

Opt. A4 North American, 240 V 60 Hz. 


Opt. A5 Switzerland, 220 V 50 Hz 

See General Customer Information Section for 
additional description. 

MEASUREMENT SERVICE OPTIONS 

Call your local Tektronix representative for a full 
list of service options. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


т See Tektronix оп the World Wide Web: 
NUM 


http://www.tek.com 
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Active FET Probe 


P6207 


иш 
laf Features 


P6207 
* True Signal Fidelity 
- DC up to 4 GHz 
* Ultra-low Input Capacitance 
- 0.5 pF Provides Lower Circuit Loading 
and the Use of Longer Ground Leads 


* 100 KQ Input Resistance 
- Maintains Circuit Biasing Levels 


* Easy to Use 
— Active Performance with Passive 
Simplicity 
* Variable DC Offset «5 V 
* Integral Probe Power TEKPROBE® SMA 


• Small Geometry Accessibility 


Applications 


* Digital Design and Debug of Logic Families 
Such as ECL, GaAs, MOS (CMOS; 
FastCMOS; BiCMOS), TTL 


* Component Characterization/Measurement 
of High-speed Analog Circuitry Relative to: 
— Amplitude Levels 
— Aberrations 
— Propagation Delay and Timing 
— Bandwidths and Rise Times 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


и See Tektronix on the World Wide Web: 
ЧІМ 


http://www.tek.com 
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P6207 Active FET Probe For 
TEKPROBE SMA Interfaces 
The P6207 Active (FET) Probe is a Low 
Circuit Loading Signal Acquisition probe for 
TDS820 Oscilloscopes. 


The P6207 provides the widest bandwidth 
and lowest input capacitance at 100 КО 
available for a handheld active voltage probe. 


The P6207 provides a wide linear dynamic 
input range for accessing most digital device 
families using today's logic voltage levels. 
The P6207's lower input capacitance reduces 
the AC current flow and the sensitivity to 
ground loops, thereby easing ground lead 
length requirements. 


BENEFIT HIGHLIGHTS 

* Low Input С, High Input В - Minimizes cir- 
cuit under test loading. 

* Probe Power Directly from TDS800 Series 
TEKPROBE SMA Interfaces — Means no 
additional cables or power supplies 
required. 

* Variable DC Offset — Allows correction for 
DC levels to bring the signal into the 
probe's dynamic measurement range. 

* Readout Coding for 10X Attenuation — 
Reduces confusion and errors in measure- 
ment readings. 

* Gold-Plated Probe Tips — Improved electri- 
cal connections. 

* UL Listed — Third party certification for safe 
operation. 


ді 


A — 


robe Tip Adapter 


PROBE TIP ADAPTER 

The Probe Tip Adapter is a high-performance 
50 Q "T" type pickoff for use with high 
impedance Tektronix P6207 or P6217 Active 
FET probes, the Tektronix SD-14 Sampling 
Head and other probes compatible with the 
4 mm probe tip system. The in-line portion 
of the "T" is fitted with SMA-compatible 
2.92 mm connector, one end male and one 
end female. The signal pickoff point is a 
receptacle for the Probe Tip. An SMA male 
50 Q termination is included. 


When used with the P6207 or P6217, the 
Probe Tip Adapter allows signal pickoff from 
a 50 Q system with a minimum of distur- 
bance of the system characteristics. This 
provides a convenient means of obtaining a 
signal for the P6207 or P6217 from a closed 
coaxial 50 Q system. 


P6207 Characteristics 

Nominal Cable Length in meters — 1.6. 
Attenuation - 10X. 

Bandwidth at-3dB in MHz — 4000 

Input С in pF ~ 0.5 Typical. 

Input В in Q — 100 k. 

Linear Dynamic Range in Volts - «4.0 

DC Offset Range in Volts - «5.0. 
Maximum Voltage in Volts (DC + pk AC) - 


+40 


Interface/Readout/Identify*! - TPS/Y/N. 


Recommended Instruments — TDS820. 

*1 Interface/Readout/Identify-AutoProbe Code: 
(TPB-TEKPROBE BNC)/(TPS=TEKPROBE 
SMA)/(BNC=Conventional BNC)/( Y2 Уев)/(М- Мо). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6207 

4 GHz Active FET Probe, SMA. 

Includes: RF Cable Assembly, 8.5 in.(174-1120-00); 
4-post ECB Mount Ground Socket (131-5308-00); 

Edge Tab Ground Socket (131-5309-00); 2 each of 
5 Lengths Wire-form Ground (131-5482-00); 1 
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Electrostatic Protection Cap; 1 SMA Shorting 
Connector (015-1021-00); 1 Adjustable Anti-static 
Wrist Strap (006-3415-04); Storage Cabinet; 
Instruction Manual (070-7909-00). 


RECOMMENDED ACCESSORIES 
Please see page 547. 


Probe Tip Adapter - For P6207, P6217, 50-14. 
Active Probes. Instruction Sheet plus SMA Male 
50 © Termination Provided (015-1022-00). Order 
013-0271-01. 


50 Q Divider (Zo) Low Capacitance 


P6150 


W 
x Features 


LOW IMPEDANCE ZO TDR PASSIVE PROBES 
* P6150 to 9 GHz 


* Low Capacitive Loading to Extremely High 
Frequencies 


• Interchangeable Attenuator Tip Assemblies: 
1X, 10X (P6150) 


Applications 


• High-speed Device Characterization іп 
Microwave Communication, Signal 
Processing, and Logic Applications 


• Propagation Delays for ECL, GaAs and 
Other Logic Circuitry and Devices 


• Circuit Board Impedance Testing (TDR) 
High-speed Sampling Systems 


P6150 


P6150 DC to 9 GHz assemblies (1X and 10X) and an SMA-to- 
The P6150 is a very high bandwidth, 10X SMA probe cable. An assortment of circuit 


j А À and grounding attachments is included to 
etel d MUS designed optimize attachment to the device under test 
Sampling/TDR plug-ins. The probe consists while maintaining high signal integrity. 
of interchangeable, screw-in attenuator tip 


Nominal Rise Lading Max Propagation 
Probe Type Length Attenuation Bandwidth Time Input R/C Vin Delay 


Probe Type Length Attenuation Bandwidth Time —  InputR/C — — Vin — — — Delay — 
P6150 im 10X+2% 9692 «38.8 ps 500 Q/«0.15 pF 12.5 V RMS 4.40 ns +0.1 ns 
1X#2% | 23GHz <170ps 50 Q/N/A " — 440ns +0.1 ns 


4 Limited by scope input or 42 V RMS. 


т 
For your local Tektronix representative see the list іп 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


= Tektronix t product. 
Боне ы 


Tonene registered facilities. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6150 ADDITIONAL ACCESSORIES 
10X, 9 GHz, 1.0 m, Low Impedance Probe See pages 547 and 550. 


Includes: One 1X Attenuator Head (206-0398-00); ЅМА Male to BNC Female - Order 015-0554-00. 


Two 10X Attenuator Heads (206-0399-03); 1.0 m 
Gable Assembly [174-1341-00): Instruction’Shact SMA Female to DAC Mole — Ordear: 015:0572-00. 


(070-7173-00); and 1 Accessory Kit consisting of: 
20 each Ground Clip, 3 each Adjustable Ground 
Lead, 10 each Electrical Contact, and 2 each Probe 
to Circuit Board Ground Connectors (020-1708-00). 
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20X Low Capacitance Probe 


New P6158 


LÀ | 
laf Features 

• 3 GHz Bandwidth 

* 1.5 pF Input Capacitance 

* 1 kQ Input Resistance 

* 22 Vrms Max. Input Voltage 


* Activates 20X Readout in TEKPROBE® 
Interface Instruments 


* Compact Probe Tip Compatible with a Wide 
Range of Tektronix Accessories and 
Adapters 


Applications 


* High-speed Device Characterization 


* Propagation Delays for ECL, CMOS, and 
Other Logic Circuitry and Devices 


* Circuit Board Impedance Testing (TDR) 
* High-speed Sampling Systems 


New P6158 


The P6158 is a 3 GHz, 20X, low-capacitance 
probe. The P6158 is ideal for high-speed 
applications because of its ability to extend 
high-frequency response to 3 GHz. The BNC 
connector incorporates encoding to correct 
scale factors for 20X attenuation in oscillo- 
scopes with TEKPROBE? interface. To facili- 
tate SMD probing, the P6158 comes stan- 
dard with SureFoot™ adapters. Additionally, 
the probe comes standard with an array of 
short ground leads that insert minimal induc- 
tance into the signal path of the measured 
waveform. The compact probe head/tip 
assembly is compatible with the full line of 
3.5 mm probe accessories. Although 
designed for the TDS 500/600/700 series 
oscilloscopes, the P6158 probe may be used 
with 11000 Series plug-ins, and the 11800 
Series SD2X Sampling/TDR plug-ins. 


co c TUR P 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Y See Tektronix on the World Wide Web: 
МИМИ http://www.tek.com 
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TYPICAL SPECIFICATIONS 


Bandwidth (Probe Only) — DC to 3 GHz, 
-3 dB. 


Rise Time - «100 ps. 

Attenuation — +20 (-26 dB). 

Attenuation Accuracy - +3%. 

Input С - 1.5 pF. 

Input R - 1 КО. 

Output Termination — Terminate into 50 Q. 
Signal Delay — 5 ns. 

PHYSICAL CHARACTERISTICS 

Probe Tip/Head Style - 3.5 mm/Compact. 
Output Cable Length — 1.2 m. 


20X Low Capacitance Probe 


New P6158 


ENVIRONMENTAL CHARACTERISTICS 


Temperature — 

Operating: -15° C to +55° C (45? F to + 
131? P). 

Humidity — 

High Operating: 55° C @ 95 to 97% RH. 
Low Operating: 30° C @ 95 to 97% RH. 


RECOMMENDED INSTRUMENTS 


TDS 500/600/700 Series. 
11000 Series. 
11800 SD2X Sampling/TDR plug-ins. 


LI Tit H 


100k 
Frequency (Hz) 


Figure 1. P6158 Attenuation vs frequency. 


GN QD 


Figure 3. SF200A Series SureFoot™ 
adapters. 


Figure 2. P6158 Input impedance and phase. 


Figure 4. Compact probe tip circuit board 
test points. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6158 

3 GHz Low Capacitance Probe. 

Includes: P6158 Probe Tip Accessory Kit 
(020-2232-00) with: Attenuator Tip Cover 
(204-1049-00); 2 ea. 50 mil, 25 mil (0.65 mm), 
and 0.5 mm SureFoot™ Adapters; 2-in. Ground 
Lead (195-4240-00); Ground Collar (343-1003- 
01); 2 ea. Ground Tip Contact, 5 lengths w/cover 
shell (016-1077-00); 2 ea. Compact Probe Tip 
Circuit Board Test Points; 2 ea. Marker Set, 
Various Colors (016-0633-00); Instruction Manual 
(071-0123-00). 


RECOMMENDED REPLACEMENT 
ACCESSORIES 

SureFoot™ Adapter, Orange, 50 mil (12 ea.) — 
Order SF201A. 

SureFoot™ Adapter, Blue, 0.65 mm/25 mil 
(12 ea.) - Order SF202A. 

SureFoot™ Adapter, Red, 0.50 mm/20 mil 
(12 ea.) - Order SF203A. 

Compact Probe Tip Circuit Board Test Points 
(25 ea.) - Order 131-5031-00. 

Compact Probe Tip Circuit Board Test Points 
(100 ea.) - Order 131-4244-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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PassiveVoltage Probes 


wy 
laf Features 


PASSIVE VOLTAGE PROBES 
* Every Scope Needs at Least a Pair of 
General Purpose Probes 


Tips on Selecting Probes 


Nearly all general purpose and laboratory 
oscilloscopes use probes to make a direct, 
flexible and convenient connection to a 
device-under-test (DUT). Of all the different 
types of measurements, voltage measure- 
ments top the list by a wide margin. The ideal 
probe/oscilloscope combination should 
acquire the signal and truly represent it on the 
display without changing the signal source. 


CONSIDER YOUR SCOPE'S... 

* Bandwidth? Select a probe with equal or 
better bandwidth. 

* Input capacitance? Select a probe with a 
compensation range covering the scope's 
nominal input capacitance. 

* Readout feature support? Select a 
probe that provides automatic coding for 
scale factor. 

* Input loading? Standard passive probes 
support 1 Мо inputs. 50 © probes are also 
available in passive and active (FET) styles. 
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CONSIDER YOUR APPLICATION... 

* Engineering and design- High frequency, 
specialty, absolute measurements. 

* Service - Mixture of high and low frequen- 
Cy, specialty and general purpose, absolute 
and relative measurements. 


* Manufacturing- Low frequency, general 
purpose, relative measurements. 


PassiveVoltage Probes 


CONSIDER YOUR MEASUREMENTS... 

* How will probe loading affect your 
measurements? High resistance probes 
(10 MQ) give minimum amplitude error; 
however, any significant tip capacitance 
will degrade the leading edge. 


» What is the waveform rise time? Passive 
probes work in conjunction with the 
scope's input circuitry to provide a 
system bandwidth. 

• What is the peak voltage? Passive probes 
typically have 420 V peaks. High voltage 
probes can handle 1.5 kV to 40 kV. 


• What is the waveform amplitude? 
Maximum input voltage for a passive probe 
is stated as DC plus peak AC. This is also 
the maximum safe input before electrical 
damage occurs. 


т 


Тїр/Неаа Styles 


CONSIDER YOUR MECHANICAL 

REQUIREMENTS... 

• Prohe size? Small probes are easier to 
handle and attach to test points. Larger 
probes are more durable. 


• Tip type? Probe tip durability is affected by 
materials and design. Tektronix’ most 
durable configuration for passive voltage 
probes is the miniature type which is sup- 
ported by a wide variety of tip accessories 
for test point connection. The compact 
probe configuration offers improved electri- 
cal performance. Subminiature probe types 
are useful for probing high density circuitry 
where several probes have to be attached 
in close proximity. 


» Environmental conditions? Probes are 
expected to be exposed to harsh conditions 
in the field, but often overlooked are the rig- 
ors of daily use and abuse that general pur- 
pose probes are most likely to experience. 
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Passive Voltage Probes 


P6101B ° P6103B ° P6109B ° P6111B ° P6112 ° P6114B ° P6117 ° P6119B ° P6129B 


т 
La € Features 


1 MEGAOHM INPUTS 
P6101B 
* 1X, 15 MHz 


P6103B 
* 10X, 60 MHz 


P6109B 

• 10X, 100 MHz 
* Readout 
P6111B 

* 10X, 200 MHz 
* Readout 


P6112 
* 10X, 100 MHz 


P6114B 
* 10X, 400 MHz 


P6117 
* 10X, 200 MHz 


P6119B 

* 1X/10X 

* 10 MHz/100 MHz 
P6129B 

* 1X/10X 

* 10 MHz/100 MHz 
* Readout 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


№ See Tektronix оп the World Wide Web: 
УМУ hitp://www.tek.com 
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B-Series Family Photo. 


MOLDED PASSIVE VOLTAGE PROBES 
* Single piece, molded rubber body 


* Lightweight ergonomic design 
* 10 times improvement in durability 


* HYBRID/SMT circuitry on multi-layer 
circuit board for improved performance 
and reliability 


* New stronger replaceable probe tip 
* UL safety certification 
* 1 year unconditional guarantee 


* Miniature probe tip compatible with a wide 
range of Tektronix accessories and adapters 


PROBE/SCOPE COMPATIBILITY 


Passive voltage probes are the most com- 
monly used oscilloscope probe. Other spe- 
cialty probes expand the range and function- 
ality of an oscilloscope as a measurement 
system, but a general purpose, passive volt- 
age probe is the working end of the oscillo- 
Scope, a tool used and abused every day 
without concern by engineers and techni- 
cians. The probe's utility is often taken for 
granted-that is, until it doesn't work. And 
then it's a scramble just to complete the sim- 
plest task. 


Two years of customer research, design 
innovation, and an exhaustive test program 
resulted in a most remarkable family of oscil- 
loscope probes. This family of passive volt- 
age probes is specifically designed for 
Tektronix' analog and digital portable oscillo- 
scopes. The 1X, 10X and 1X/10X switchable 
probes combine the same high quality elec- 
trical performance that customers expect 
from Tektronix with a new rugged mechani- 
cal design. 


These probes are encased in a resilient, 
molded rubber body and are virtually inde- 
structible. They are lighter in weight, more 
comfortable to hold, and more reliable than 
modular probe styles. The probe's replace- 
able tip is designed to withstand up to 20 
pounds of force. Patented integral strain 
relief allows complete freedom of movement 
while providing superior cable flex. Each 
probe has received UL safety certification 
and meets MIL-T-28800, Class 3, environ- 
ment specifications — something portable 
scope users will appreciate. 


Prohe Scope/Product 

P6101B All Scopes ии 

P6103B 2201, 2205, 2212, 2214, 2225, TAS 220, TAS 250 = 

Р6109В 2211, 2221, 2224, 2230, 2232, 2235A, 2236A, 2245A, 2246A, 2247A, 2252, 
TAS 455, TAS 465, TAS 475, TDS 310, TDS 320, TDS 340, TDS 340A 

P6111B  TAS485,TDS 350, TDS 360 

P6112 _ TDS 200 v aia 

P6114B. _ TDS 380 

P6117 oss FHS 100 | 

P6119B | 2201, 2205, 2212, 2214, 2225, TAS 220, TAS250 | — — —— ^ — 

P6129B — — 2211, 2221, 2224, 2230, 2232, 2235, 2236A, 2245A, 2246A, 2247A, 2225, 


ТАЗ 495, TAS 465, TAS 475, TDS 310, TDS 320, TDS 350, TDS 360, TDS380. 


Passive Voltag 


e Probes 


P6101B • P6103B • P6109B • P6111B * P6112 * P6114B * P6117 * P6119B * P6129B 


The P6101B, P6103B, P6109B, P6111B, 


P6112, P6114B, P6117, P6119B and P6129B 


probes are designed to complement 
Tektronix’ family of portable DSO and ART 


instruments. The core of each probe’s perfor- 


mance is supplied by a Tektronix 
HYBRID/SMT device. Tektronix’ instrumenta- 
tion experience provides an extra margin of 
quality and reliability to the molded probes 


that is not commonly available to probe man- 


ufacturers. These molded probes have been 
designed and tested to support the overall 


system performance and measurement quali- 


ty that Tektronix oscilloscopes guarantee. 


Through the introduction of the molded 
probes, Tektronix has set a new standard for 
passive voltage probe styling, performance 
and durability. 


CHARACTERISTICS 
Bandwidth Comp.Range System Input 
Type Attenuation Megahertz (MHz) Picofarads (pF) Resistance (Megaohms) 
P6101B а 15 NA 1 
ООШ O 
P6109B MEM S м .. 
261118 Ш  _ ооа 
Te — ERE me 
261148 К 20 —. а 
P6117. 200 — 
P6119B 10лоо E — 10... 
P6129B ^ MM ЛЮ — ee ee 


P6103B 


ре109в Ы 


Typical Input C 
Picofarads (pF) 


P6117 


Maximum Volatage 


DC+pk AC (volts) Readout 


m —_ 20 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6101B 

1X, 15 MHz Passive Voltage Probe. 
Includes: 4 Pairs of Colored Cable Markers; 
Retractable Hook Tip; 6 in. Ground Lead; 2 
Replacement Probe Tips; BNC to Probe Tip 
Adapter; Adjustment Tool; Storage Pouch; 
Instruction Manual (070-7819-07). 

P6103B 

10X, 60 MHz Passive Voltage Probe. 
Includes: Same as P6101B except Instruction 
Manual (070-7847-06). 


P6109B 


10X, 100 MHz Passive Voltage Probe with Readout. 


Includes: Same as P6101B except Instruction 
Manual (070-7849-06). 

P6111B 

10X, 200 MHz Passive Voltage Probe. 
Includes: Same as P6101B except Instruction 
Manual (070-8543-05). 

P6112 

10X, 100 MHz Passive Voltage Probe. 


Includes: 4 Pairs of Colored Cable Markers; 
Retractable Hook Tip; 6 in. Ground Lead; BNC to 
Probe Tip Adapter; Adjustment Tool; Instruction 
Manual (070-9694-00). 


P6114B 

10X, 400 MHz Passive Voltage Probe. 
Includes: Same as P6112 except Instruction 
Manual (070-9491-02). 

P6117 

10X, 200 MHz Passive Voltage Probe. 
Includes: Same as P6112 except Instruction 
Manual (070-9729-00). 

P6119B 

1X/10X, 10/100 MHz Passive Voltage Probe. 
Includes: 4 Pairs of Colored Cable Markers; 
Retractable Hook Tip; 6 in. Ground Lead; 2 
Replacement Probe Tips; BNC to Probe Tip 
Adapter; Adjustment Tool; Storage Pouch; 
Instruction Manual (070-8000-05). 

P6129B 

1X/10X, 10/100 MHz Passive Voltage Probe 
with Readout. 


Includes: 4 Pairs of Colored Cable Markers; 
Retractable Hook Tip; 6 in. Ground Lead;2 
Replacement Probe Tips; BNC to Probe Tip 
Adapter; Adjustment Tool; Storage Pouch; 
Instruction Manual (070-8547-05). 


RECOMMENDED ACCESSORIES 
See pages 552 to 553. 


a_a 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
М http://www.tek.com 
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Passive High Voltage Probes 


P5102 


ГА 
laf Features 


P5102 - FOR THS 700 SERIES 
* 100 MHz Bandwidth 


e Up to 1,000 Vims 
* 10X Attenuation 
* IEC1010 and UL 3111-1 Certified 


Applications 


* Power Supply Design 
* Motor Drive Design 

* Electronic Ballast 

* Power Semiconductors 


——————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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are manufactured in ISO 
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ORDERING INFORMATION 


P5102 


Isolated Channel" 
Applications 

In many applications, it is important to be able 
to isolate the measurement from earth ground 
and also to isolate the common voltage 
between channels. With the P5102 and the THS 
700 Series handheld digital storage oscillo- 
Scopes you have not only the isolation for the 
measurement from earth ground, but you also 
have full isolation between the two channels. 


The P5102 was designed to give you this 
isolated channel performance for up to 
1000 V AC RMS on the 100 MHz probe. A 
variety of screw-on accessories provides 
easy connection to the device under test. 


Characteristics 

Nominal Length — 2 m. 
Attenuation — 10X. 

Bandwidth — 100 MHz. 

Rise Time - <=3.5 ns. 

Loading - 5 МО/11.2 pF. 

Max Input V - 1000 V AC RMS. 
Compensation Range- 24 to 28 pF. 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P5102 
10X, High Voltage Probe for THS 700 Series 
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Includes: Large Retractable Hook Tip, Small 
Retractable Hook Tip, 6 in. Common Lead, 18 in. 
Common Lead, Large Crocodile Clip, Colored 
Cable Markers, Adjustment Tool, Instruction 
Manual (070-9294-01). 


Passive Voltage Probes 
YT5100 • YT5060 


Features 


YT5100 
e 1X/10X Attenuation 


• 100 MHz Bandwidth 
• 1.5 Meter Length 
e UL 1244 Listed 


YT5060 
• 1X/10X Attenuation 


• 60 MHz Bandwidth 
• 1.5 Meter Length 
* UL 1244 Listed 


YT5100/YT5060 


YT5100 and YT5060 Passive 
Voltage Probes 


The YT5100 100 MHz and YT5060 60 MHz 
Passive Voltage Probes permit selection of 
1X or 10X attenuation, using a switch located 
on the probe head. 


Both probes are compatible with general pur- 
pose oscilloscopes having an input capaci- 
tance between 20 and 40 pF. 


————— 
For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


I ew See Tektronix on the World Wide Web: 
XY 


http://www.tek.com 
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Characteristics 


X10 POSITION 
Bandwidth — DC: 100 MHz (YT5100), DC: 60 
MHz (YT5060). 


Probe Length — 1.5 m. 

Attenuation Ratio — 10:1. 

Compensation Range - 20 to 45 pF. 

Input Capacitance - 16.6 pF. 

Input Resistance - 10 Мо. 

Maximum Input Voltage — 500 V (DC + pk AC). 


X1 POSITION 
Bandwidth — DC: 5 MHz (YT5100),DC: 4 
MHz (YT5060). 


Probe Length - 1.5 m. 
Attenuation Ratio — 1:1. 


Compensation Range — 
All scopes with 1 MQ input. 


Input Capacitance — 110 pF. 
Input Resistance - 1 MQ. 
Maximum Input Voltage — 250 V (DC + pk AC). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


YT5060 

1X/10X, 60 MHz Passive Voltage Probe. 
Includes: Retractable Hook Tip (013-0107-07), 
6 in Ground Lead (196-3120-01), Instruction 
Manual (070-9323-00). 


YT5100 

1X/10X, 100 MHz Passive Voltage Probe. 
Includes: Retractable Hook Tip (013-0107-07), 
6 in Ground Lead (196-3120-01), Instruction 
Manual (070-9323-00). 


RECOMMENDED ACCESSORIES 
See pages 552 to 553. 
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Passive Voltage Probes 
P6105A * P6106A * P6122 


Features 


FOR THE CLASSIC OSCILLOSCOPES 
P6105A 

* 10X, 100 MHz 

* Readout 

* UL 1244 Listed 

P6106A 

* 10X, 250 MHz 

* Readout 

* UL 1244 Listed 


P6122 
* 10X, 100 MHz 


* UL 1244 Listed 


$$$ aaaaaaaaaaaamasaaasasasasasasmsmse 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix оп the World Wide Web: 
NAM hitp://www.tek.com 
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Modular Probes 


During our first 40 years, Tektronix intro- 
duced many innovative oscilloscopes which 
established the standards for form and func- 
tion that are still followed today. 
Technological gains have allowed perfor- 
mance improvements over time, but the 
basic look and feel established by Tektronix 
remains. Because of this, Tektronix scopes 
ten and even 20 years old are still being 
used. We call these the Classics. Some of 
these older instruments have special probe 
requirements. The passive voltage probes 
found on these pages are for oscilloscopes 
introduced prior to 1986. 


Tektronix modular probes are designed to 
save you money in repair and maintenance 
over the life of the probe. The three modules, 
probe head, cable and connector quickly snap 
or screw together, eliminating the need for 
soldering. Spare modules can be ordered and 
Stocked, reducing down-time and eliminating 
the need to send a probe in for repairs. 
Modularity, rugged construction and highly 
reliable hybrid circuitry make these Tektronix 
probes a cost effective probing solution. 


Passive Voltage Probes 
P6105A * P6106A * P6122 


Tektronix modular passive probes are used PROBE/SCOPE COMPATIBILITY 
to acquire high fidelity signals from low Probe Scope/Product 

source impedance circuits. Each probe, 
except the P6122, will automatically scale the 
readings on oscilloscopes equipped with the 
readout feature. In addition, these same 
probes provide a ground reference button on 
the probe head for quick trace identification. 


PROBE SPECIFICATIONS CHART 


Comp. System Typical 
Cable Length Bandwidth Range Input Resistance Input C Ground 
Type in meters Attenuation Megahertz Picofarads Megaohm Picofarads Reference Readout 
GJ WANN O NM E X. 
US NNNM. 5 — EET x и Ea 


Note: Maximum voltage DC + реак АС=500 с 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6105A P6122 

10X, 100 MHz Modular Probe. 10X, 100 MHz Modular Probe. м 
Includes: Retractable Hook Tip; Probe Tip Ground | Includes: Same аз P6105A; Instruction Sheet For your local Tektronix representative see the lišt in 
Cover; 5 in. Ground Lead, 12 in. Ground Lead; (070-5512-00). Hig back of Cees easton er outside the US: cal 
Alligator Clip: 4 Pairs of Colored Cable Markers: DPIIMAL CUBE LENTIS 1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
Adjustment Tool; Instruction Sheet (070-5516-02). (P6105A, P6106A) £N See Tektronix on the World Wide Web: 
P6106A Opt. 01 - 1 Meter Cable http://www.tek.com 

10X, 250 MHz Modular Probe. Opt. 03-3 M | 

Includes: Same as P6105A except 3 in. Ground pt. 03 - 3 Meter Cable. 

Lead instead of 12 in. Ground Lead; Instruction RECOMMENDED ACCESSORIES 

Sheet (070-5517-02). Also see pages 552 to 553. 


Eu Tektronix measurement products 
- ISO 9001 are manufactured in ISO 
Sxoemwmewwarsamoms registered facilities. 
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Nw 

laf Features 

TDS SERIES, 2400 SERIES AND 11000 
SERIES OSCILLOSCOPES 

P6131 

* 10X, 300 MHz 

* 2.5 mm Subminiature Probe Tip 
P6133 

* 10X, 150 MHz 

* 2.5 mm Subminiature Probe Tip 

* 3.5 mm Compact Probe Tip Optional 
Р6134С 

* 10X, 400 MHz 

* 3.5 mm Compact Probe Tip 

P6136 

* 10X, 350 MHz 

* 2.5 mm Subminiature Probe Tip 

* 3.5 mm Compact Probe Tip Optional 
P6137 

* 10X, 400 MHz 

* 3.5 mm Compact Probe Tip 

P6138A 

* 10X, 400 MHz 

* 3.5 mm Compact Probe Tip 

P6139A 

* 10X, 500 MHz 

* 3.5 mm Compact Probe Tip 


the back of this catalog or outside the U.S. call: 


1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“ES See Tektronix on the World Wide Web: 
NAM. hitp://www.tek.com 
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TE 
For your local Tektronix representative see the list in 


Passive Voltage Probes 
P6131 * P6133 * P6134C * P6136 * P6137 * P6138A * P6139A 


P6139A 


MODULAR SUBMINIATURE PROBES 
* Small geometry tips - Easier circuit access 


* Readout for 10X attenuation factor- 
Reduces confusion and errors in measure- 
ment readings 


* Flexible lightweight cable - Easier to use 
and reduces mechanical stress to device 
under test 


* HYBRID/SMT Circuitry - Provides improved 
performance and reliability 


* Modularity - Provides lower cost of ownership 


* Compact size accessories - Provides com- 
patibility with existing adapters 
* UL safety certification 


The P613X family of oscilloscope probes sets 
the standard for high performance passive 
voltage probes. Continued growth of the fam- 
ily paces Tektronix' new series of high perfor- 
mance bench top oscilloscopes, the TDS 700 
Series, and high performance portable oscil- 
loscopes, and the TDS 400 Series. 


PROBE/SCOPE COMPATIBILITY 


Probe Scope/Product 
P6131 2400 Series (2445, 2465) ^ 
P6133 2400 Series (2430/A/M, 


_..(2449А, 24458) — — —— 
Р61346 11000 Series (11432, 11434) __ 
P6136 2400 Series (2431L, 2439, 
2445B, 2465B, 2467B/HD) 
TDS 400Series — — 
TDS 500, 600, and 700 Series — . 


P6I3BA — ни 
P6139A — 


Both probes feature modular construction, 
HYBRID/SMT circuitry, a smaller probe 
head/cable assembly than traditional passive 
probes, 10X attenuation readout encoding, 
and a full complement of attachment acces- 
sories. Smaller probe tips and lightweight 
cable assemblies allow easy negotiation of 
dense circuitry or tight spaces. 


The compact probe head/tip assembly is 
compatible with the full line of compact acces- 
sories. When the Subminiature/ Compact-to- 
Miniature probe tip adapter (013-0202-03) is 
installed over the probe head/tip, the P6138A 
and P6139A probes are fully compatible with all 
miniature tip accessories. 


The P6139A probe has been specifically 
designed for the TDS 500/600/700 Series of 
oscilloscopes to provide 500 MHz bandwidth 
at the probe tip, while presenting an 8 pF/10 
МО input impedance to the circuit under 
test. Similarly, the P6138A's design meets 
the TDS 400 Series signal path requirements, 
helping to ensure the highest accuracy ever 
in a general purpose oscilloscope. 


Passive Voltage Probes 
P6131 • P6133 • P6134C • P6136 • P6137 • P6138A * P6139A 


Cable Length Bandwidth 
Type meters Megahertz 
P6131 1.3 300 
2 


Comp. Range Input C 
Attenuation Picofarads Picofarads 
10X 14 to 18 10.8 


resistance Megaohms 


System Input ID/ 
Readout Ground Ref. 


10 X 


Note: Maximum voltage DC + peak AC < 500: Option 25 substitutes Compact for Subminiature tip. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6131 

10X, 300 MHz Modular Subminiature Probe. 
Includes: Retractable Hook Tip; Adjustment Tool: 
8 in. Alligator Ground Lead; 6 in. Ground Lead; 
2 in. Ground Lead; Probe Holder; 4 Pairs of 
Colored Cable Markers; Instructyion Sheet 
(070-5514-02). 

Opt. 02- 2 Meter Cable. 

Opt. 03- 3 Meter Cable. 

P6133 

10X, 150 MHz Modular Subminiature Probe. 
Includes: Same as P6131 except Instruction Sheet 
(070-5795-03). 

Opt. 01- 1.3 Meter Cable. 

Opt. 03- 3 Meter Cable. 

Opt. 25- 1.3 Meter Cable and Compact Tip. 
Includes: Same as P6137 except Instruction 
Sheet (070-5795-03). 

P6134C 

10X, 400 MHz Modular Compact Probe. 
Includes: Adjustment Tool; Retractable Hook Tip; 
2 in. Ground Lead; 6 in. Ground Lead; Miniature 
Alligator Clip; SMT KlipChip™, 4 Pairs of Colored 
Cable Markers; Instruction Sheet (070-7676-01). 


P6136 

10X, 350 MHz Modular Subminiature Probe. 
Includes: Same as P6131 except Instruction 
Sheet (070-5795-03). 

Opt. 25- 1.3 Meter Cable and Compact Tip. 


Includes: Same as P6137 except Instruction 
Sheet (070-6025-03). 


P6137 

10X, 400 MHz Modular Compact Probe. 
Includes: Adjustment Tool; Retractable Hook Tip; 
2 in. Ground Lead; 6 in. Ground Lead with 0.025 
in. Square-pin Receptacle; 6 in. Ground Lead with 
Alligator Clip; SMT KlipChip™, Low Inductance 
Lead Ground Collar; 4 Pairs of Colored Cable 
Market; Instruction Sheet (070-6432-02). 
P6138A 

10X, 400 MHz Modular Compact Probe. 
Includes: Adjustment Tool; Retractable HookTip; 
2 in. Ground Lead; 6 in. 2 each of SureFoot® Tip 
Guides Ground Lead with 0.025 in. Square-pin 
Receptacle; 6 in. Ground Lead with Alligator Clip; 
SMT KlipChip™, Low Inductance Lead Ground 
Collar; 2 in. Low Inductance Ground Lead; 4 Pairs 
of Colored Cable Markers; Accessory Pouch; 
Instruction Sheet (063-0835-00). 


P6139A 

10X, 500 MHz Modular Compact Probe. 
Includes: Same as P6138A except Instruction 
Sheet (063-0870-02). 

OPTIONAL ACCESSORIES 

Conversion Kit- Subminiature Tip to Compact Tip. 
P6131. Order 040-1251-02. 

P6133. Opt. 01. Order 040-1250-02. 

P6136. Order 040-1253-02. 

RECOMMENDED ACCESSORIES 

See pages 548 to 553. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


KIN See Tektronix on the World Wide Web: 
http://www.tek.com 


CE 


= Tektronix measurement product. 
A ISO 9001 are manufactured in ISO d 
Bscermsewocwanams registered facilities. 


Accessories*535 


Buffered Passive Probe 


New P6339A 


т 

129 Features 

* 300 Vrms Maximum Input Voltage 
* 8 pF Input Capacitance 

* 10 MQ Input Resistance 

* Scope Controlled Parameters 


* Connects to TEKPROBE? III Interface 
Instruments 


* Compact Probe Tip Compatible with a Wide 
Range of Tektronix Accessories and 
Adapters 


Applications 


* General Purpose 

* Digital Design 

* Power Device Characterization 
* Mixed Signal 


P6339A 


Designed юг TEKPROBE? III 
and TDS 794D 

The P6339A 500 MHz Buffered Passive 
Probe is a revolutionary leap in probe tech- 
nology. The P6339A's wide dynamic range 
makes it ideal for general purpose measure- 
ment applications. The new TEKPROBE III 
interface allows the user to control key probe 
parameters directly through the oscillo- 
scope's User Interface. These parameters 
include: 

* Input Gain 

* AC/DC Coupling 

* Bandwidth Limiting 


• DC Offset 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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To facilitate SMD probing, the P6339A 
comes standard with a set of SureFoot™ 
adapters. The compact probe head/tip 
assembly is compatible with the full line of 
3.5 mm (compact) accessories. The P6339A 
probe is designed exclusively for the TDS 
794D and TEKPROBE III instruments. 


Buffered Passive Probe 
New P6339A 


WARRANTED SPECIFICATIONS 
Maximum Input Voltage — 300 Vays. 


Voltage Sensitivity — 10 mV/div to 100 V/div 
in a 1, 2, 5 sequence. 


DC Attenuation Accuracy - +4%. 
Output Offset - « +5 mV. 
TYPICAL SPECIFICATIONS 
Bandwidth — DC to 500 MHz. 
Rise Time - 700 ps. 

Input С — 8 pF. Figure 1. P6339A input impedance. Figure 2. P6339A input phase. 
Input R - 10 Мо. 


Bandwidth Limit — Selectable 20 MHz and 
150 MHz. 


Coupling — AC/DC, «10 Hz Cutoff. 

Output Termination - TEKPROBE III inter- 
face/50Q termination. 

PHYSICAL CHARACTERISTICS 

Probe Tip/Head Style — 3.5 mm/Compact. 
Output Cable Length — 1.3 m. 
ENVIRONMENTAL CHARACTERISTICS 
Temperature — Operating: +10° C to +40° C 
(450? Е to +104° Р). 


RECOMMENDED INSTRUMENTS 
TDS 7940 and other TEKPROBE III products. 


Figure 3. SMK4 Micro KlipChip™ adapter. | Figure 4. SF200A Series SureFoot™ 
adapters. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6339A RECOMMENDED/REPLACEMENT ACCESSORIES 
500 MHz Buffered Passive Probe. SureFoot™ Adapter, Orange, 50 mil (12 ea.) - —————————— ЭКЕ 
Includes: Adjustment fol (008-1438-00), РА xd e ык | 
enuator Tip Cover (204-1049-00); SureFoot™ Adapter, blue, 0. “608.027.1685; inside, the WE. сой 1-800-626-2209. 
А tractable Hook Тр о 13 2 Ц 07-07 ; m — m ue, 0.65 mm/25 mil 1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
. р ae ] Ы SureFoot™ Adapter, Red, 0.50 mm/20 mil NN See Tektronix on the World Wide Web: 
M T MEER um ne 
025 in. Square-pin Receptacle KlipChip™ Adapter (20 ea.) - SMG50. 
(196-3113-02); 6-in. Ground Lead with Micro KlipChip™ Adapter (4 ea.) - SMK4. сє 
MESE Ты E 
Ж -00); Low Inductance Lead Groun = IGN ONNI onix measurement pro 
ollar (343-1003-01); 2-in. Low Inductance Gar 160 900] осеннее 
& fi 
Ground Lead (195-4240-00); 2 ea. Pairs of Sarea registered facilities. 


Colored Cable Markers (016-0633-00); 
Accessory Pouch; Instruction Sheet 
(071-0178-00). 
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Small Geometry 


Probes 


P6561A • P6562A * P6563A * P6243 • P6245 


m 
laf Features 


FOR SURFACE MOUNT DEVICES 
SMD PACKAGE SUPPORT 
* 50 mil SO/SOIC 

* 50 mil QUAD 

* 25 mil JEDEC 

* 0.5 mm EIAJ 

• 0.65 mm EIAJ 

CIRCUIT COMPATIBILITY 
* CMOS 

* BiCMOS 

* FastCMOS 

* TTL 

* ECL 


SCOPE COMPATIBILITY 
* TDS Series 


* TAS Series 
* 2400 Series 
* 11000 Series 


Applications 


P6561A 
* 10X – 200 MHz 


* «11 pF Loading 
* Readout 


P6562A 
e 10X — 350 MHz 


* «11 pF Loading 

* Readout 

P6563A 

* 20X- 500 MHz 

* «5 pF Loading 

* Readout 

P6243/P6245 (See page 539) 
* 10X — 1 GHz (P6243 only) 
e 10X -1.5 GHz (P6245 Only) 
* <1 pF Loading 

* DC Offset (P6245 Only) 

* For 11000 and TDS Series 


————————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 


1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


и See Tektronix on the World Wide Web: 
МИМ hitp://www.tek.com 
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SMD Standard Accessories 


The P6561A, P6562A, and P6563A are 
scaled for surface mounted IC packages. 
Their low-mass probe body is only 1.5 inch- 
es long and 100 mils wide. 

Designed to match the oscilloscope’s perfor- 
mance, these probes provide solutions for 
the most popular EIAJ and JEDEC surface 
mount packages. 


SURFACE MOUNT DEVICE PROBING 

While instrumentation improvements have 
provided a steady stream of digital trou- 
bleshooting tools, the physical challenges 
associated with probing small geometry ICs 
have gone unaddressed until now. SMD 
probes from Tektronix provide circuit design- 
ers the first complete, off-the-shelf solution 
for probing small geometry IC packages. 


UNIQUE UTILITY 

The basic contact of the SMD probe family is 
a 25 mil socket that accepts square or round 
pins. A variety of tip adapters permits conve- 
nient, non-destructive, temporary connection 
to the most popular EIAJ and JEDEC surface 
mount packages. 


EXCEPTIONAL PERFORMANCE 


Each SMD probe is designed to minimize 
capacitive loading on TTL, ECL, CMOS, 
FastCMOS, and BiCMOS circuits. The probe 
and oscilloscope form a measurement sys- 
tem optimized for circuit designers by pro- 
viding fast transient response, high system 
bandwidth, and low capacitive circuit loading. 


Figure 1 presents a sample conversion of the 
SMD probe family's capacitive circuit loading 
to an equivalent number of typical CMOS 
gates. Being aware of the potential effects of 
probe loading on the circuit under test can 
eliminate chasing false indicators, reduce 
test times, and lead to more accurate and 
repeatable measurements. 


Scope 
Series Probe 


Equivalent Loading* 


TAS 400 & 


TDS 300 P6561AS 


P6562AS 


TDS 500/600 P6563AS | ! | 


“CMOS Load ~ 3.0 pF per Gate 
Drive ~ 25 pF per Gate 


Small Geometry 


Probes 


P6561A * P6562A * P6563A * P6243 * P6245 


General Purpose 


General purpose handheld probing. 


Signal-ground Pair - 25 mil Square-pin 
headers on 100 mil centers. 


SureFoot™ 


PQFP and Quad Packages - JEDEC 25 mil 
center lead spacing. EIAJ 0.5 and 0.65 mm 
center lead spacing. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6561A 

200 MHz, 10X SMD Probe. 

Includes: 2 ea. of 3 Pitches SureFoot? Tip Guides, 
4 in. Ground Leads, Signal-ground Adapters, 
Blade-ground Adapters, and 1 ea. Adjustment Tool 
and Instruction Sheet. 


P6562A 

350 MHz, 10X SMD Probe. 

Includes: 2 ea. of 3 Pitches SureFoot Tip Guides, 4 
in. Ground Leads, Signal-ground Adapters, Blade- 
ground Adapters, and 1 ea. Adjustment Tool and 
Instruction Sheet. 


SMD PROBE CHARACTERISTICS 


Probe Set P6561A P6562A P6563A 
Digitizing Oscilloscopes TDS 300 TDS 400, 2400, 11000 TDS 500/600/70 
Ѕейев о...  — | ............................................... КЫШ ОО ТЕГО 
Analog Oscilloscopes —  — 145400 — À 2400 

Scope Plug-ins... | 11432, 11A34N 

Bandwidth (-3 dB) | 350MHz —— 

Rise Time (typical) SABO MS —— <1.1 ns 

Uniform Signal Deay — +150р5 ПЕ И р TE 
Attenuation ОАЕ з. Лох 

Device Loading Capacitance | «11 pF «11 pF 
ee x 

Device Loading Resistance Sang MO e 0 10 Мо | 

Maximum Non-destructive 42 V (DC + peak AC) - 42 V (DC + peak AC)  42V (DC + peak AC) 


Input Voltage — 
Compensation Range 


Low Profile 


Circuit Boards in System Enclosures — 25 
mil Square-pin headers on 100 mil centers. 


For improved signal fidelity and probing convenience, a short ground blade is included. 
To use it, form a ground plane of copper clad on top of the IC to be probed. Attach 


short jumper wires from the device ground to the copper clad. Then, with the SureFoot™ 
probe tip installed, probe the device and display a cleaner signal on the scope. 


Probing Tip 


P6563A 

500 MHz, 20X SMD Probe. 

Includes: 2 ea. of 3 Pitches SureFoot Tip Guides, 4 
in. Ground Leads, Signal-ground Adapters, Blade- 
ground Adapters, and 1 ea. Adjustment Tool and 
Instruction Sheet. 


P6243 
Active FET Probe (See page 517 - P6243). 


P6245 
Active FET Probe (See page 516 - P6245). 


KlipChip™ 
SOIC/SOP Small Outline Packages - 50 
mil center lead spacing. 


MEASUREMENT SERVICE OPTIONS 

Call your local Tektronix representative for a full 
list of service options. 

RECOMMENDED ACCESSORIES 

See page 546. 


———— 

For your local Tektronix representative see the list in 

the back of this catalog or outside the U.S. call: 

1-503-627-1933, inside the U.S. call: 1-800-426-2200. 

Wc See Tektronix on the World Wide Web: 
ММ hitp://www.tek.com 
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Surface Mount Device Interconnects 
SMK4 * SMG50 * SMCK1 * SMQK1 * SureFoot® 


и 
Pa € Features 


MICRO KLIPCHIP™ ADAPTER SMK4 
* Hand Probe Fine Pitch SMD Package 
- 25 mil JEDEC 
- 0.65 mm EIAJ 
- 0.5 mm EIAJ 
* Thin Clip Body Width Allows Many РОЕР 


Clips to be Mounted Side by Side and 
Simultaneously tested 


SUREFOOT ADAPTERS SF200A AND SF500 
SERIES 
* Hand Probe Fine Pitch SMD Packages 
— 25 mil JEDEC 
- 0.65 mm EIAJ 
- 0.5 mm EIAJ 
* SF500 Series for P6561A, 
P6562A,P6563A,P6240,P6243 and P6245 
* SF200A Series for P613X 
Family(3.5mm)(P6133 Opt. 25, 
P6134C,P6136 Opt. 25, P6137, 
P6135A,P6138A, P6139A, P6158, P6339A) 


SMT KLIPCHIP ADAPTER SMG50 
* Access to 0.050 in. Centers PLCC, SOIC 
and Other Packages 


PLCC/SOIC ADAPTER KITS SMCK1 AND 
SMQK1 

• Assortment of SOIC or PLCC Clips 

e Leads and SMT KlipChip"Included 


* Signal Insertion and Temporary Lead 
Jumpers Without Soldering 


Applications 


* Research and Design 

e Manufacturing Test of SMD Circuitry 
* Servicing of SMD Circuitry 

* Prototype Debug and Design 


хх 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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Surface Mount Device Probing 
and Interconnects 


The increasing use of surface mount technol- 
ogy (SMT) brings many benefits to electronic 
circuit board (ECB) design and manufacture. 
Among these are increased circuit density, 
increased product reliability, and lower 
assembly costs. 


Troubleshooting and device interconnection, 
however, have become more difficult due to 
decreased device size, tighter lead spacing 
and increased ECB densities. Tektronix’ offer- 
ing of the following SMT probing and inter- 
connect devices meets these demanding 
requirements. 


SMKA Micro KlipChip Adapter 


The SMK¢4 is an interface device which can 
attach to fine-pitch IC leads similar to the 
SMG50. The difference between the SMK4 
and the SMG50 is the size. The SMK4 can be 
used to attach to POFP packages up to a 
pitch of 0.5 mm which is five times smaller 
than the SMG50. 


The kit of four 0.5 mm SMK4 Micro KlipChip 
Adapters are for use as probe tip accessory 
replacements with the P6247/P6246 and as a 
recommended accessory for the probes list- 
ed below, which can attach to the SMK4 
0.025 in. lead. 


Surface Mount Device Interconnects 


SMK4 • SMG50 * $МСК1 ° SMQK1 • SureFoot? 


ed WW 
E = 
|92 GORDOSs635 CR 


SMT KlipChip Adapter 


SMT KlipChip™ Adapter 
The SMT KlipChip is an interface device for 
attachment of logic and analog probes to 


today's SMDs, DIPs, and discrete components. 


The SMT KlipChip is capable of attaching to 
components with maximum lead diameters of 
0.095 inches and stackable on lead centers of 
0.050 inches. Dual sided 0.025 inch lead 
contacts allow this grabber to be used in 
multiple signal insertion/acquisition. 


Available as package of 20 (SMG50), or sin- 
gularly (206-0364-00). 


| &1 


Surefoot™ SF Series 


SureFoot 


PROBING 25 MIL JEDEC, 0.65 AND 0.5 MM 
EIAJ PACKAGES 

SureFoot is an integral probe tip and minia- 
ture guide that enables fault-free "hands-on" 
probing of fine-pitch SMD packages. Guided 
by the IC’s leads, SureFoot's miniature plastic 
tines align the probe before electrical contact 
is made. The tines also form a shield 
between IC leads, preventing the probe tip 
from shorting adjacent pins. 


SureFoot conforms to EIAJ (Electronic 
Industry Association of Japan) or JEDEC 
(Joint Electron Device Engineering Council) 
packaging standards, assuring quick and reli- 
able probe contact with fine-pitch IC leads. 


Several color coded versions of SureFoot™ 
are available, addressing the most common 
SMD packages. The yellow version fits the 
50 mil (JEDEC) center packages. The blue 
version fits both the 25 mil (JEDEC) and the 
.65 mm (EIAJ) center packages. Finally, the 
red versions fits the tighter, 0.5 mm (ЕІАЈ) 
center packages. 


ШИЛ 


т 1 \ 
v. ший 4 v МИШНИ / 


ШШШ 
j ub fe Jui i Wi 
pev йй nov M I0 
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SMQK1/PLCC Kit 


SOIC Clips 
Simplify connection to Small Outline 
Integrated Circuits (SOIC). The spring design 
provides a strong and accurate fit. 
Compatible with gullwing or "J" leads on 
0.050 inch centers. Gold-plated contacts for 
low contact resistances; 0.025 inch upper 
square pins provide access for probe or fly- 
ing lead connection. 


PLCC Quad Clips 

For easy connection to Plastic Leaded Chip 
Carriers (PLCC) with"J" leads on 0.050 inch 
centers. Gold-plated contacts maintain low 
contact resistance. 0.025 inch square pins 
provide contact for probes, flying leads, etc. 
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Surface Mount Device Interconnects 
SMK4 * SMG50 * SMCK1 * SMQK1 * SureFoot? 


SUREFOOT SELECTION GUIDE 


Package Package Color 
Lead Spacing Standard , Code 
50 mil JEDEC Yellow 


SMKA4 SELECTION GUIDE 
SMK4 Direct Connection 
Direct Connection to Probe Head 


3.5mm SureFoot Compatibility 

(Compact) ^ Active SMD Prohes 
(P613X) P6243/P6245 P6561A/2A/3A 
SF201A SF501 SF501 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SMK4 

Micro KlipChip Adapter 

Includes: 4 each Adapters. 

SMG50 

SMT KlipChip Adapter 

Includes: 20 SMT KlipChip. 

SMCK1 

SOIC Engineering Kit. 

Includes: 1 each of 8, 14, 16, 20, 24-Pin SOIC 
Clips plus 4 SMT KlipChip™ Adapter; 8 Electrical 
Leads with (0.025 in.) Square-pin Connectors. 
SMQK1 

PLCC Engineering Kit. 

Includes: 1 each of 20, 28, 44, 52, 68, 84-Pin PLCC 
Clips plus 4 SMT KlipChip Adapter; 8 Electrical 
Leads with (0.025 in.) Square-pin Connectors. 
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SF201A (50 MIL PITCH) 

SureFoot for P613X (3.5 mm) Passive Probes. 
Includes: 12 Yellow 50 mil/0.65 mm SureFoot 
Tip Guide 

SF202A (25 MIL PITCH/0.65 MM PITCH) 
SureFoot for P613X (3.5 mm) Passive Probes. 
Includes: 12 Blue 25 mil/0.65 mm SureFoot Tip 
Guides. 

SF203A (0.5 MM PITCH) 

SureFoot for P613X (3.5 mm) Passive Probes. 
Includes: 12 Red 0.5 mm SureFoot Tip Guides. 
SF501 (50 MIL) 

SureFoot for P6561A, P6562A, P6563A, P6245 
SMD Probes. 

Includes: 12 Yellow 50 mil (25 mil-pin) SureFoot 
Tip Guides 

SF502 (25 MIL/0.65 MM PITCH) 

SureFoot for P6561A, P6562A, P6563A, P6245 
SMD Probes. 

Includes: 12 Blue12 Blue 25 mil/0.65 mm 

(25 mil-pin) SureFoot" Tip Guides.25 mil/0.65 mm 


SF503 (0.5 MM PITCH) 

SureFoot for P6561A, P6562A, P6563A, P6245 
SMD Probes. 

Includes: 12 Red 0.5 mm (25 mil-pin) SureFoot 
Tip Guides. 

Electrical Leads or SMQK1 and SMCK1 Package 
of 10 each with 0.025 in. Square-pin Receptacles. 
4 in. length. Order 198-5817-00. 

8 in. length. Order 198-5819-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
NAM. hitp://www.tek.com 


Articulated Arm 


PPM203B 


" 
ЖІ Features 


MECHANICALLY ASSISTED PROBING 
PPM203B 
• 3 Axis Articulated Arm with Hi-mass Base 


Applications 


* Research and Design 
* Prototype Design 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
1 M nttp://www.tek.com 
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PPM203B/P6245 Й 


Probing Fine Pitch Devices 
Probing today's designs with their delicate fine 
pitch devices is safer and more convenient 
with the Tektronix PPM articulating arm. The 
PPM allows designers to guide standard 
handheld probes onto the small geometries of 
fine-pitch interconnects, SMD packages, 
MCMs (multi-chip-modules), hybrids, and ICs. 


The PPM articulating arm provides high 
accuracy and resolution by mechanically 
assisted probe positioning, helping designers 
meet the physical demands of probing the 
constantly shrinking geometry of devices. 


PPM203B 

The РРМ203В has a three axis arm system. 
It is a general purpose benchtop probing aid 
designed to be used when probing PC 
Boards, Hybrids, and MCMs that employ fine 
pitch devices and interconnects. 


The PPM203B incorporates a weighted base 
that makes it well suited to probing fine 
pitches in benchtop applications. 


Characteristics 


PPM203B 

Number of Manipulator Axes — PPM203B, 3 
Axis (Xyand Z) 

Manipulator Travel — PPMS203B, 1 in. min. 


Manipulator Lead Screw Pitch - PPM203B, 
10 threads per inch. 


Probe Mounting — Accepts most Tektronix 
probes including SMD, 2.5 mm, 3.5 mm, 4 
mm, 5 mm and P6245 probe styles. 


Attachment Method to Work Surface - 
PPM203B, manually positioned with 
weighte base. 


Articulated Arm Reach - X,Y: 14 in., Theta: 
180°. 

Ground Lead Positioners — For Tektronix 
SMD probes and Tektronix 2.5 mm sub- 
miniature, 3.5 mm compact, and 4mm active 
probes. Reach: (signal lead to ground lead) 
40°, >1 inch. Travel: (spring loaded ground 
pin) >0.1 inch. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


PPM203B 

Articulated Arm, 3 Axis with Hi-mass Base. 
Includes: Articulated Arm; Hi-mass Base; 6 probe 
adapters to attach various probe styles. 


Probe Adapters — Additional probe adapters can 
be ordered by the following part numbers: 

SMD Probes. Order 407-4365-00. 

P6245. Order 407-4368-00. 

4 mm, Active Probes. Order 407-4370-00. 

2.5 mm, Subminiature Probes. Order 407-4366-00. 
3.5 mm, Compact Probes. Order 407-4367-00. 

5 mm, Miniature Probes. Order 407-4369-00. 
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Replacement Parts 


PASSIVE AND ACTIVE PROBE GENERAL REPLACEMENT PARTS 


Connector/ Prohe Ti 
Probe Length (m) Comp. Box Probe Cable Probe Head Hybrid ы 


1 eme m 


N: 


1 206-0331-00 174-0975-00 206-0328-00 206-0336-01*2 | 
2 206-0334-00 174-0976-00 206-0301-00 206-0337-01*? 
3 206-0320-02 174-0977-00 206-0302-00 N/A 


1 206-0313-01 174-0975-00 206-0328-00 ЗБ 03351012 Qe ue 
2 206-0319-01 174-0976-00 206-0301-00 206-0337-01*? 
3 206-0320-01 174-0977-00 206-0302-00 N/A 


1 206-0332-01 174-0975-00 206-0303-00 206-0336-01*2 
2 206-0318-02 174-0976-00 206-0304-00 206-0337-01*? 
Е ОНА e e A 033a 00 ИЕСИ оо нс По МА 

„Ретов 2 МА МА М 3499. 


SS a 131-4997-01°* 
..131-4997-01** ; 
ИК... MERERI ne ES 2060341017. a 

206-0312-00 174-0967-00 206-0324-01 206-0342-01*? 


15 
2 206-0318-00 174-0968-00 206-0325-01 N/A 
3 .....206-0818-01 THEO Oo ВИО Dent ed E 
2 
2 
2 


рев — 2 мм Мм . 1314997007 — 
P6148A | /.206-0055-00 — | 174097600 — 206-0394? —  — — 
206-0055-00 | 174-0976-0 -0 | = 206-0339-04*? ^ _ 
м № 206-0230-08" — — — — 
е UN о 
.206-0390-00 — — — 1314280000 ^ —  — 

NA 131-4280-00*3 
А 134280-0 

. 131-538-1177 — 
131-5638-11*1 


206-0236-01 206-0230-03*! 
174-0976-00 206-0236-01 206-0230-03"" 
р MEE ABIRE АИ Ыы 206-0236-01 


РОЗА — Teu : 
Р6563А 13 МА ОБО 1315638111 

*1 Probe tips in package of ten. *3 Probe hybrid tip assembly in quantities of one. 

*2 Probe hybrid tip assemblies in packages five each. *4 131-1685-01 contact for readout + power (P6205, P6205, P6217, P6245, P6243, P6231 ). 
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Replacement Parts 


PASSIVE AND ACTIVE PROBE GENERAL REPLACEMENT PARTS 


Connector/ Probe Tip/ Probe Tip/ 

Probe Length (m) Comp. Box Probe Cable Hyhrid Tip Hyhrid Tip Color 

P6053C 6 206-0421-00 174-2132-01 206-0422-01 tip — gray/tail — red 

Opt. 01 8.5 N/A 174-2133-01 206-0392-00 tip — gray/tail — blue 

WORN Meine еч Бык 0 Sunc e паса дааа vai. vi PESE S EA edd 206-0422-02 tip-blue/tal-red — — |^. 
P6130 2 206-0319-00 174-0971-00 206-0270-12*? tip - brown/tail — yellow 

Opt. 01 1.5 206-0313-00 174-0970-00 206-0270-10*? tip — brown/tail — blue 
Opt 03. 3 ses 206-0320-00 — sees 174-0972-00 агы». 206-0270-11*2 — tip-brown/tal-red — — — 

P6131 1.3 206-0314-00 174-0973-00 206-0265-10*? tip — clear/tail — blue 

Opt. 02 2 206-0321-00 174-0971-00 206-0265-12*? tip — clear/tail — yellow 
BE р LATE E 206-0322-00 — — ПРОВ 206-0265-11*2 — tip-clearfail-red — — 
P6133 2 206-0350-00 174-0971-00 206-0265-12*? tip — clear/tail — yellow 

Opt. 01 13 206-0349-00 174-0973-00 206-0265-13*? tip — clear/tail — clear 

Opt. 03 3 206-0351-00 174-0972-00 206-0265-11*? tip — clear/tail — red 
Opt 25. з 206-0349-00 — — see 174-0973-00 — 206-0393-00*? — tip-clearfail-natural — —  —— 
Dl M Bae Е 206-0420-00 — — 5... 174-1081-04 20604180077 —^ lip-black/tal-red — —— | 
P6135A (13to17pF)*4 1.5 N/A N/A 206-0416-00*3 tip — red/tail — natural 

(18 to 22pF)*4 N/A N/A 206-0419-00*3 tip — black/tail — yellow 

E ab | (45 t049pF) ж МА МА... 806-0415-00"3 tip — blue/tail -natural — — 
P6136 8 206-0359-00 174-0978-00 206-0265-10*2 tip — clear/tail — blue 

Opt. 25 1.3 206-0359-00 174-0978-00 206-0392-00*? tip — gray/tail — blue 


206-0399-03*? 


206-0398-00"7 — — i. МА ы 
5 206-0380-00*? tip — blue/tail — black 
Opt. 25 adds 100X tip N/A N/A 206-0382-00*2 tip — red/tail — black 


...206-0485-00 


iege NS 174-0978-00 | | | || | 206-0441-00*2 
m Not pictured above. DEMNM dd id 
*? Probe hybrid tip assembly in quantities of one. 
*3 Consists of a matched pair. 

*4 Scope Input Capacitance Range. 


*5 131-1685-01 contact for readout + power (P6204, P6205, P6217, P6245, P6243, P6231). 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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Probe Accessories 
SMD (P656XA) and P6240 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 
P6561A/P6562A/P6563A 
Part Number Description 
003-1433-00 Adjustment Tool. 
131-5727-00 Low Inductance Ground Lead. 
131-4730-00 SMT Probe Tip Circuit Board 003-1433-01 
Test Points, pkg. of 5. 
131-5638-11 Receptacle Tip for 
P656X/AS, pkg. of 10. 


196-3268-01 Ground Lead with 0.025 in. .196-3268-01 
Receptacle, pkg. of 5. 
206-0364-00 SMT KlipChip™, 1 each. "lI з 
214-4227-00 Right Angle Square-pin Adapter. gae = 
214-4570-00 100 mil Square-pin Ground Adapter. SS 131-5638-10 
SMK4 Micro KlipChip Adapter, 4 each. 
SMG50 SMT KlipChip, 20 each. 
SF501 SureFoot® Probe Tip Adapter, JO MT 
pkg. of 12, Yellow, 50 mil Pitch. а 214-4227-00 191572700 714-4570-00 
SF502 SureFoot Probe Tip Adapter, ^ NOTTO SCALE — — 
pkg. of 12, Blue, P6561A/P6562A/P6563A 
25 mil/0.65 mm Pitch. 
SF503 SureFoot Probe Tip Adapter, 


pkg. of 12, Red, 0.5 mm Pitch. 


*1 See SF501/SF502/SF503 above or page 540 
for complete selection information. 


P6240 PROBE SYSTEM FOR TLS216 
Part Number Description 


013-0280-00 One to Two Adapter. у 
013-0281-01 Handheld Probe Tip Adapter w/ Tips. 206-0364-00 
013-0282-00 50 to 75 Q Converter. zl (SMG 50) 
196-3302-00 6 in. Ground Lead. d 
020-2008-00 Y Lead Adapter, pkg. of 10. 
206-0364-00 SMT KlipChip, 1 each. 
SMK4 Micro KlipChip Adapter, 4 each. 
SMG50 SMT KlipChip, 20 each. 
SMCK1 SOIC Engineering Kit. 
(See page 474 for 
included items.) 
SMQK1 PLCC Engineering Kit. oan. 
(See н 540 ut included items.) 01340280400 


P6240 Probe System for TLS216 


Р 
For your local Tektronix representative see the list іп 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 


ЕТ See Tektronix оп the World Wide Web: 
NUM 
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Probe Accessories 
P6150(4mm) • P6207(4mm) • P6217(4mm) • SD-14(4mm) 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6150 
Part Number Description 
016-1077-00 Spring Ground Contact, 
2 each of 5 Lengths. 131-4468-00 
131-4209-00 Probe Tip to CKT 
BD Adapter. 131-4473-00 See Page 514 


131-4468-00 Ground Collar. 


131-4473-00 1/4 in. Ground Lead. збе 131-4474-00 
131-4474-00 1 Leg Ground Contact. 


(Not used with P6150) 


NOT TO SCALE 


P6150 


P6207, P6217, SD-14 
Part Number Description 


013-0271-01 SMA Adapter to SD-14. 
131-5308-00 4 Leg Ground Contact. 
131-5309-00 1 Leg Ground Contact. 


131-5482-00 Spring Ground Contact 
2 each of 5 Lengths. 


NY 131-5482-00 


131-5308-00 


131-5309-00 ^. 013-0271-01 


NOT TO SCALE 


4mm Accessories for P6207, P6217, SD-14 
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Probe Accessories 


2.5 mm (Subminiature) Probe System 


9 343-1003-01 EF 
Q 

013-0208-02 SO ва 

195-4240-00 | 

© { 352-0351-00 


013-0202-03 204-0925-01 5? 


See 5mm (miniature) 
Accessories 


013-0253-00 


013-0195-00 196-3286-00 (8") 


sx 017-0520-00 РА 


196-3287-00 (12") 


gy 013-0240-00 pam 344-0046-01 


131-5030-00 


196-3302-00 (6^) 


196-3113-02 ren 
206-0364-00 196-3113-03 (3 
(SMG50) 


PEC 196-3305-00 (6) 
003-1433-00 (1 per) „7 196-8382-00 (9 


2.5 mm (Subminiature) Probe Accessories for P6130,P6131,P6133,P6134,P6135,P6136,P6230,P6231 
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Probe Accessories 


2.5 mm (Subminiature) Probe System 


= 


6/32 Threa 
Monolithic 


5 тт 4mm 


Miniature 


2.5 mm 


Style: ЭМОЦИИ 


Compact 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Part Number Description 

003-1433-00 Adjustment Tool. 

013-0195-00 Subminiature Probe Tip to 
BNC Adapter. 

013-0202-03 Subminiature/Compact-to- 
Miniature Probe to Adapter 
(allows use of miniature 
probe tip accessories). 
See page 552. 

013-0208-02 Retractable Hook Tip for 
Subminiature Tip Probes. 

013-0240-00 Subminiature Probe Tip 
Chassis Mount Test Jack. 

013-0253-00 Subminiature Probe Tip to 
BNC Adapter Thread Locking 
(non-terminated). 


*! Subminiature (2.5 mm) Probes can be used in 
place of the Signal/Ground pins. 


Part Number 
016-0633-00 


017-0520-00 


131-5030-00 
195-4240-00 


196-3113-02 
196-3113-03 
196-3286-00 
196-3287-00 
196-3302-00 


Description 

Cable Marker Set for all Modular 
Cables (P610X/A/B, P612X, 
P613X/A, P62X, (except 
P6201, P6202A)). 
Subminiature Probe Tip to 

GR 50 Q Termination 

Adapter. 

Subminiature Probe Tip Circuit 
Board Test Points (Pkg. 25). 
Low Impedance Ground 
Contact. 

6 in. Slip-on Ground Lead. 

3 in. Slip-on Ground Lead. 

8 in. Alligator Ground Lead. 

12 іп. Slip-on Ground Lead. 

6 in. Alligator Ground Lead 
(not compatible with 

P6137, P6134C, P6053C 

or P6156). 


Part Number Description 
196-3305-00 6 in. Alligator Ground Lead. 
196-3382-00 3 іп. Alligator Ground Lead. 


204-0925-01 Subminiature Probe Tip 
Attenuator Tip Cover. 


206-0364-00 SMT KlipChip™ Adapter. 
343-1003-01 Ground Collar. 
344-0046-01 #6-32 Thread Alligator 


Ground Clip. 
352-0351-00 Probe Holder, Self-adhesive 
Back, Black. 
352-0670-00 Tip Holder (not shown). 
SMD ATTACHMENT TOOLS 
SMG50 SMT KlipChip Adapter, 
package of 20. 


SMK4 Micro KlipChip™ Adapter, (4 each). 


See pages 538 to 543 for complete selection of 
SMD Tools. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix on the World Wide Web: 
XQ hitp://www.tek.com 
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ProbeAccessories 
3.5 mm (Compact) Probe System 


«ДУ 
© 343-1003-01 5 
Q 


013-0107-07 S Q 016-0633-00 
195-4240-00 


» 352-0351-00 
013-0202-03 |  204-1049-00 P id 
«РР ^ бее Page 545 


See 5mm (miniature) Й 
Accessories З 
72 


013-0254-00 < 
016-1077-00 


131-4210-00 


013-0226-00 9? 
013-0227-00 196-3286-00 (8") 


196-3287-00 (12^) 


u^ 


131-5031-00 
344-0046-0 1 


SF201A 


SF202A 


196-3302-00 (6") ; $) 
196-3113-02 (6' 
ЕЕЕ 196-3113-03 (3) 


206-0364-00 2 
BER ad У 


003-1433-00 (1 рег) 196-3305-00 (6") 
ee 3" 


SMK4 196-3382-00 (3") 


NOT TO SCALE 


3.5 mm (Compact) Probe Accessories for P6053C, P6133 Opt. 25, P6134C, 
P6135A, P6136 Opt. 25, P6137, P6138, P6138A, P6139A, P6156, P6518, P6339A 


550-Accessories 


ProbeAccessories 
3.5 mm (Compact) Probe System 


Tip/Head 2.5 mm 3.5 mm 
Style: SMD Subminiature Remum 


5 тт 


Miniature 


ba 
6/32 Thread 
Monolithic 


4mm 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


Part Number Description 

003-1433-00 ^ Adjustment Tool. 

013-0107-07 ^ Retractable Hook Tip for Compact 
Tip Probes. 

013-0202-03  Subminiature/Compact-to-minia- 


ture Probe to Adapter (allows use 
of miniature probe tip acces- 
sories). See page 552. 


013-0226-00 | Compact Probe Tip to BNC 
Adapter (Non-terminated). 

013-0227-00 50 О Compact Probe Tip to 
BNCTermination Adapter. 

013-0254-00 | Compact Probe Tip to BNC 


Adapter Thread Locking (non-ter- 
minated). 

Cable Marker Set For All Modular 
Cables (P610X/A/B, P612X, 
P613X/A, P623X, P62XX)(except 
P6201, P62024). 

Ground Tip Contact for Compact 
Tip Probes. 2 ea. Five Different 
Probe Tip to Ground Contact 
Spacings. 


016-0633-00 


016-1077-00 


131-4210-00 
131-5031-00 


195-4240-00 
196-3113-02 
196-3113-03 
196-3286-00 
196-3287-00 
196-3302-00 


196-3305-00 
196-3382-00 
204-1049-00 


206-0364-00 
343-1003-01 
344-0046-01 


352-0351-00 


Compact Probe Tip Chassis 
Mount Test Jack. 


Compact Probe Tip Circuit Board 
Test Points (pkg. of 25). 


Low Impedance Ground Contact. 
6 in. Slip-On Ground Lead. 

3 in. Slip-On Ground Lead. 

8 in. Alligator Ground Lead. 

12 in. Slip-On Ground Lead. 


6 in. Alligator Ground Lead (Not 
Compatible With P6137, P6134C, 
P6053C or P6156). 


6 in. Alligator Ground Lead. 
3 in. Alligator Ground Lead. 
Compact Probe Tip Attenuator 
Tip Cover. 
Smt Klipchip™ Adapter. 
Ground Collar. 
Thread Alligator Ground 

ip. 
Probe Holder, Self-Adhesive Back, 
Black. 


SMD ATTACHMENT TOOLS 

Part Number Description 

SMG50 SMT KlipChip Adapter,pkg. of 20. 

SMK4 Micro KlipChip™ Adapter 4 each. 

SF201A SureFoot® Probe Tip Adapter, 
pkg. of 12, Yellow, 50 mil Pitch. 

SF202A SureFoot Probe Tip Adapter, pkg. 
of 12, Blue, 25 mil/0.65 mm 
Pitch. 

SF203A SureFoot® Probe Tip Adapter, 


pkg. of 12, Red, 0.5 mm Pitch. 


See pages 538 to 543 for complete selection of 
SMD Tools. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
s M http://www.tek.com 
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Probe Accessories 


5mm (Miniature) Probe System 


PROBE TIP SYSTEM PROBE GROUND SYSTEM 


013-0097-01 L9» 


013-0107-07 196-3286-00 (8") 


344-0046-00 
206-0114-00 


196-3287-00 (3") 


103-0051-01 196-3302-00 (6") See Page 544 
103-0131-00 


015-0201-07/08 


See 013-0202-03 
166-0404-01 [On Pages 548 ERN 


352-0351-00 
P61XX/A 


See Page 544 


175-0849-00 (3) © ^ 
a р. 


013-0084-04 [ 016-0633-00 
P61XXB 


9 


344-0046-0 1 


015-0325-01 
206-0193-00 


103-0177-01 
196-3120-01 (6) 
„Ду -206-0364-00 196-3121-01 (127) 


ww 
N ком ЗУ 196-3198-01 (6") 


NOT TO SCALE 


5 mm (Miniature) Probe Accessories for P6048, P6053, P6053B, P6055, P6056, P6057, P6062B, P6063B, 
P61XX/A Family, P612X Family, P61XXB Family, P6202A with Adapter, P6203, P6204, P6205, and P6206 


552-+Accessories 


Probe Accessories 


5 mm (Miniature) Probe System 


Tip/Head 2.5 mm 
Style: SMD Subminiature 


3.5 mm 
Compact 


5 mm 


Miniature 


6/32 Threa 
Monolithic 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


MINIATURE PROBE ACCESSORIES 
Part Number Description 
003-0825-00 Tip Extractor for Miniature 
Probes (except for P610X/“A” 
Version and P612X Family Probes). 
003-1433-00 Adjustment Tool. 
013-0084-04 Miniature Probe Tip 
to BNC Adapter 
(non-terminated). 
Bayonet Ground Assembly. 
Retractable Hook Tip for 
P6202A and P6420. 
013-0107-07 Retractable Hook Tip 
(for all except 
P6202A and P6420). 
015-0201-07 IC Test Ground Cover, Gray 
(100 mil spacing), 
package of 10. 
015-0201-08 IC Test Ground Cover, Gray 
(100 mil spacing), 
package of 100. 
015-0325-01 Dual Lead Adapter. 


013-0085-01 
013-0097-01 


Part Number 
016-0633-00 


103-0051-01 
103-0131-00 


103-0177-01 
131-0258-00 
131-4353-00 


166-0404-01 
175-0849-00 


195-6176-00 


196-3120-01 
196-3121-01 
196-3198-01 


Description 

Cable Marker Set 

for all Modular Cables 
(P610X/A/B, P612X, P613X/A, 
P623X, P62XX except 

P6201, P6202A). 


Screw Tip (#6-32). 


Screw Tip with Ground 
Connection (26-32). 


Flexible Tip. 
Chassis Mount Test Jack. 


Circuit Board Test Point, 
package of 25. 


Insulating Ground Cover. 


3 in. Probe Tip Cap Lead for AII 
Miniature Size Probe Tips. 


3 in. Probe Tip Clip-on Lead for 
All Miniature Size Probe Tips. 


6 in. Clip-on Ground Lead. 
12 in. Clip-on Ground Lead. 


6 in. Clip-on Ground Lead 
(with 0.025 in. pin receptacle). 


inside the U.S. see the price list in the back of this catalog. 


Part Number Description 
196-3286-00 8 in. Ground Lead. 
196-3287-00 76-32 Thread Ground Lead. 


196-3302-00 6 in. Slip-on Ground Lead (with 
0.025 in. pin receptacle). 


206-0114-00 Hook Tip. 
206-0193-00 Flex Tip for 0.025 in. 


Square Pin. 

214-4125-00 Electrical Contact 
Ground. 

344-0046-01 26-32 Thread Alligator 
Ground Clip. 

352-0351-00 Probe Holder, Self-adhesive 
Back, Black. 

SMD ATTACHMENT TOOLS 

206-0364-00 SMT KlipChip™ (used with 
0.025 pin receptacles). 

SMG 50 Package of 20 each SMT 
KlipChip Adapters. 

SMK4 Micro KlipChip™ Adapter (4 each). 


See pages 538 to 543 for complete selection of 
SMD Tools. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“© See Tektronix on the World Wide Web: 
NAM hittp://www.tek.com 


= Tektroni: t product. 
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Probe Accessories 
6/32 Thread (Monolithic) • P6015A • P6201 


PROBE TIP SYSTEM PROBE GROUND SYSTEM 


352-0090-00 (Ay 79 


016-0127-00 


013-0071-00 


013-0071-01 
196-3120-01 (6") a 


196-3121-01 (12") 


003-1433-00 


166-0428-00 


013-0054-00 


013-0056-00 


= 
» 

O 

es 


D 


.206-0116-00_ 


344-0461-00 196-3363-00 (10") 


МОТ TO SCALE 


6/32 Thread (Monolithic) Accessories for P6006, P6007, P6008, P6009, P6028, 


554 . Ассеззогте$ 


Probe Accessories 
6/32 Thread (Monolithic) * P6015A * P6201 


Tip/Head 2.5 mm 3.5 mm 5mm 6/32 Thread 
Style: SMD Subminiature Compact | Miniature Monolithic 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


MONOLITHIC PROBE ACCESSORIES 
(For probes with #6-32 Screw Tips) 


Part Number Description 
003-1433-00 Adjust Tool. 013-0135-00 
013-0054-00 Probe Screw Tip to BNC Adapter. ж 


013-0056-00 Probe Screw Tip to Е Е 206-0200-00 
ВМС Adapter for P6028. AD .109-0164-00 our wanes 


013-0071-00 Retractable Hook Tip. 


013-0071-01 Retractable Hook for P6008 @ -342-0180-00 | 
Environmental Probe. 175-0848-02 (12") 


134-0013-00 Banana Tip (26-32). 131-1302-00 D a 


166-0428-00 Insulating Ground Cover for P6009. $ 

196-3120-01 6 in. Clip-on Ground Lead. Ө? 013-0145-00 

196-3121-01 12 in. Clip-on Ground Lead. 

206-0015-00 Straight Tip (0.055 in. dia.). 017-0094-00 344-0046-01 
206-0060-00 Spring Tip (0.08 in. dia.). NOT TO SCALE 

206-0203-00 IC Test Tip. 


344-0046-01 Miniature Alligator Clip with Boot. 
352-0090-00 P600X Probe Holder. 


P6201 PROBE 131-1302-00 Ground Contact. 
PADLE MARKERSETS! nd Part Number Description 175-0848-02 12 in. Ground Lead 
016-0127-00 For 3/16 in. dia. Cable. bis | : . 
PEDISA -0135-00 Retractable Hook Tip. 206-0200-00 Replaceable Probe Tip. 
Part Number Description а эри as Tip to BNC Adapter. 342-0180-00 Ground Contact Insulator. 
344-0461-00 Crocodile Clip,4mm Socket. ae cin my 344-0046-01 46-32 Thread Alligator 
196-3363-00 10 in. Clip-on Ground Lead 408:1164-00 Probe Tip to Minature Ground Glip. 
for P6015A. | 

| Probe Tip Adapter. $$$ 

206-0116-00 Banana Tip (P6015 only) #10-32. (See ed 550 fer For your local Tektronix representative see the list 
compatible accessories.) in the back of this catalog or outside the U.S. call: 


1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
М http://www.tek.com 
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Probe Accessories 
P6245 • P5100 * P5102 


ORDERING INFORMATION 
For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 
P6245/P6243 
Part Number Description 


003-1383-00 Compensation Box 191258381 
Cover Removal Tool. 


003-1433-00 Adjustment Tool. 
016-1315-00 2 each — 5 Colors of Cable Markers. 
131-5638-11 10 each - Solderable Probe Tips. 
131-5777-00 100 mil Square-pin Ground Adapter. 
196-3410-00 Ground lead set includes: 

2 each - 1 in., З іп., 6 in. 

Ground Leads w/Square 

Pin Receptacle; 

2 each — Y Lead Adapters. 
196-3439-00 1 in. ground lead 
206-0364-00 SMT KlipChip™, 1 each. 
214-4227-00 Right Angle Square-pin Adapter. 


ZO 196- Li 
SF501 SureFoot? Probe Tip Adapter, N 
pkg. of 12, Yellow, 50 mil Pitch. 
SF502 SureFoot Probe Tip Adapter, Ў 2 
pkg. of 12, Blue, 25 mil/ - - 3 


0.65 mm Pitch. > жү — 003-1383-00 
$Е503 SureFoot Probe Tip Adapter, P6245/P6243 003-1383-00 
pkg. of 12, Red, 0.5 mm pitch. 
SMG50 SMT KlipChip, 20 each. 
SMK4 Micro KlipChip Adapter, 4 each. 
P5100/P5102 


Part Number Description 

020-2137-01 P5100/P5102 Accessory Kit Includes: 
Regular Retractable Hook Tip, 
Large Retractable Hook Tip, 
6 in. Ground Lead w/Alligator Clip, 
18 in. Ground Lead w/4 mm 
Shielded Banana Plug, 


" ; У 
Large Crocodile Clip. SE 
196-3424-00 Common Lead Set. 6 in. and 18 in. У 
Red - 334-1275-02 
003-1433-00 Adjustment Tool. 196-3424-00 5) Piano E M 


013-0290-02 Hooktip Set, Large and Small. 


£ Green = 344-1275-05 
013-0291-00 P5100 Probe Tip to BNC Adapter. Mond 
016-0127-00 Cable Marker Set. e 234-046100 
206-0060-00 Spring Tip (0.08 in. dia.). 
334-1275-XX Cable Markers. 


344-0461-00 Large Crocodile Clip. 
013-0290-02 | 003-1433-00 
(ue 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
NISW hitp://www.tek.com 


013-0291-00 


97 206-0060-00 


P5100/P5102 
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Power Electronics Measurements 


т 
x Features 


POWER MEASUREMENTS 
* High Voltage 

e Isolation 

e Differential 

e Current 


Applications 


e Power Supplies 

e Motor Drives 

e Electronic Ballast 

e Power Converters 

* Power Device Evaluation 
* Switch Mode Control 

* UPS Systems 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“Су See Tektronix on the World Wide Web: 
МУМММ. hitp://www.tek.com 
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AM5030 


Power Electronics 
Measurements 


Oscilloscopes measure voltages, presented 
at their inputs, to provide amplitude versus 
time displays and offer a wide range of 
analysis capabilities. These voltage signals 
are typically referenced to ground and less 
than 500 V. While providing valuable infor- 
mation about what is occurring in your 
device, it is clear that knowledge of currents, 
high voltages, and floating voltages may all 
be required to completely understand what is 
happening with your application. 


In the following sections we describe a selec- 
tion of probes and devices which enable you 
to safely and accurately capture current, high 
voltage, and floating signals — all converted 
to voltage inputs acceptable to your oscillo- 
Scope or other measurement instrument. 


While current and differential voltage mea- 
surements are important to most electrical 
and electronic applications, higher current 
and voltage and isolated floating measure- 
ments are especially critical in power conver- 
sion applications. These applications include 
devices characterized by high currents and 
differential voltages which change rapidly as 


AM 5030 Programmable Current Probe Amplifiers with A6302 and A6303 Current Probes. 


the devices switch on and off. In these 
applications, safety as well as accuracy is of 
critical importance. The special needs of 
these applications are addressed by the 
group of products we refer to as power 
measurement products. 


In the following pages we describe each cat- 
egory of measurement products: current 
probes, high voltage probes, monolithic iso- 
lators, fiber optic isolation systems, and dif- 
ferential probes. 


In each section, we describe product features 
and applications. We also provide informa- 
tion to help you select the right device to 
safely and accurately make your measure- 
ment. We will also provide valuable Data 
Sheets on how to make measurements spe- 
cific to your application. 
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High Voltage Probes 


P5100 * P5102 * P6015A 


ГА | 
laf Features 


P5100 
* DC to 250 MHz 


* 2500 V DC + Peak AC 

* 100X with Readout 

* UL 3111-1 Listed 

* EC 1010 Certified 

* 7-30 pF Compensation Range 
P5102 

* 100 MHz 

e 10X 

e For THS 700 Series 

• IEC 1010 Certified 

e UL 3111-1 Listed 

* See page 530 for complete information 


P6015A 
* High Voltage — 20 kV DC/40 kV Peak (100 
ms Pulse Width) 


* High Bandwidth — 75 MHz 

* Silicone Dielectric 

* Optional 1,000X Coding 

* Wide Compensation Range (7-49 pF) 

* Heavy Duty Versatile Ground Lead and Clip 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NAM http://www.tek.com 


C € (except P6015A) 
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P5100 BE 


P5100 High Voltage Probe 


The P5100 is a low-input capacitance High Voltage (2.5 kV) Probe designed for higher fre- 
quency applications. The probe can be compensated to match plug-ins and oscilloscopes 
with nominal input capacitances of 7-30 pF. A variety of screw-on accessories provide easy 
connection to the device under test. For additional information on P5100 request Data Sheet 
56W-10262-1. 


P6015A High Voltage Probe 

For heavy duty high-performance measurements of voltages over 2.5 kV, the P6015A is the 
industry standard. You can measure DC voltages up to 20 kV and pulses up to 40 kV. The 
75 MHz bandwidth enables you to capture fast, high-voltage signals. 


High Voltage Probes 


P5100 * P5102 * P6015A 


The P6015A uses an environmentally safe 
silicone compound for a dielectric and never 
needs refilling. Other features include: a 7-49 
pF compensation range, small compensation 
boxes which fit on adjacent amplifier inputs, 
and a readout option for use with Tektronix 


P6015A/P5100/P5102 
Nominal Length Attenuation 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P5100 

100X, 10 ft. High Voltage Probe. 

Includes: Two each three colors Cable Markers, 
One each Crocodile Clip, One each Adjustment 
Tool, One each Hooktip (Small), One each Hooktip 
(large), One each 18 inch Ground Lead, One each 
Six inch Ground Lead, Instruction Manual 
(070-8151-03). 

RECOMMENDED ACCESSORIES 

Probe Tip to BNC Adapter Order 013-0291-00. 
0.080 in. Diameter Spring Tip Order 206-0060-00. 
Differential Prohe Pair Kit 2 Differential Ground 
Leads; 1 Long and 1 Short (either connects the 
probe grounds together at the tips). 12 "5" Clips 
(clips hold the ends of the probes together). 
Instruction Sheet (includes a procedure for twist- 
ing the probe leads together and adjusting the 
probes to maximize CMRR). Order 040-1487-00. 


Bandwidth Risetime Loading Max Input У in pF DC or RMS Readout 
М 0 40ns — 100MO/3pF 20kV 7049. 
B 40ns ||| ТО0МО/ЗрЕ — 20kV | — 71049 —^  — Yes —— 
14п5 — 100MOM4pF — 20kV- 
2 14п5 | 100MO/ApF — 20kV | — 71049 —— 
..175ns 10MQ/275pF — 25kV — 
2 35ns . 5MQAT2pF 1,000 VRMS | 


For additional information on the P6015A, 
request P6015A Data Sheet 51W-8217-1. 


digital scopes. With the readout option, dis- 
played voltage amplitude values will be the 
actual signal value rather than understated by 
a factor of 1,000. Using the readout version 
with other than Tektronix digital scopes may 
result in an erroneous readout display. 


P5102 

10X, High Voltage Probe for THS 700 Series. 
See page 556for complete information. 

P6015A 

1,000X, 10 ft. High Voltage Probe. 

Includes: Hook Probe Tip (206-0463-00); Banana 
Plug Tip (134-0016-00); Crocodile Clip — plugs 
onto Ground Lead (344-0461-00); Ground Lead 
(196-3363-00); Carrying Case (016-1147-00); 
Instruction Manual (070-8223-03). 

Opt. 1R- 10 ft. with Readout. 

Opt. 25- 25 ft. without Readout. 

Opt. 2R- 25 ft. with Readout. 

MEASUREMENT SERVICE OPTIONS 

Opt. R3- Repair warranty extended to cover three 
years (P6015A only). 

Opt. R5- Repair warranty extended to cover five 
years (P6015A only). 

RECOMMENDED ACCESSORIES: See page 556. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
NAM hitp://www.tek.com 
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= Tektronix measurement products 
==> 
-« І50 9001 are manufactured in ISO 
Taomen registered facilities. 


А ссеззогте$ * 5 5 9 


Floating Measurements 


изи 
laf Features 


P6246/P6247 - TEKPROBE® 
* Active Differential Probe 


* 400 MHz/ 1GHz 


ADA400A - TEKPROBE 

* Active Differential Preamplifier 

* Selectable Gain of 100, 10, 1, 0.1 

* Selectable Low Pass Filters of 100 Hz, 
3 kHz, 100 kHz, »1 MHz 


P5200 
* Active Differential Probe 


* 1300 V Differential (DC + Peak AC) 
• 25 MHz 


P5205 - TEKPROBE 
* Active Differential Probe 


* 1300 V Differential (DC + Peak AC) 
• 100 MHz 


P5210 - TEKPROBE 
* Active Differential Probe 


* 5600 V Differential (DC + Peak AC) 

* 50 MHz 

P6135A 

* Differential Passive Probe Pair 

* High CMRR with All Tektronix Differential 
Amplifiers 

* 150 MHz 


A6906S 
* Fiber Optic Isolation System 


* High Performance Measurements 
* 100 MHz 

A6907 

e Monolithic Voltage Isolator 

* 4 Channel 

* 60 MHz 

A6909 

* Monolithic Voltage Isolator 

* 2 Channel 

* 60 MHz 
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A6907 
A6907 Four Channel Monolithic Isolator 


Floating Measurements 


Differential probes and isolators enable safe 
oscilloscope measurements of floating 
voltages or signals that are not referenced to 
ground. They are particularly useful for mea- 
suring signals in line-connected power 
electronics circuits such as switching 
supplies, motor drives, ballasts and 
uninterruptible power sources. Fiber optic 
isolators offer the additional benefit of 
physically separating the scope from the 
probe by up to 200 meters while maintaining 
up to 100 MHz of signal bandwidth. 


Oscilloscope users often have to make 
measurements where neither point of the 
measurement is at ground (earth potential). 
Signal “common” may be elevated to 
hundreds of volts from ground. In addition, 
many of these measurements require the 
rejection of high common mode signals in 
order to evaluate low level signals riding on 
them. Extraneous ground currents can also 
add hum to the display. Too often, these 
problems force users into using dangerous 
measurement techniques. 


For safe and accurate operation, an oscillo- 
scope must be referenced to ground. 
“Floating” a scope by defeating the scope’s 
protective grounding system not only pre- 
sents a danger to the operator because of 
high voltage shock hazard on the entire 
scope, but also stresses the scope’s power 
transformer insulation. Measurement accura- 
cy is also degraded since the capitance of the 
scope chassis is now connected to your cir- 
cuit. Common ways of defeating the scope 
ground are: non-monitored isolation trans- 
formers, isolating circuits and the traditional 
cutting off the ground prong or using a 3-to- 
2 wire adapter. All of these are dangerous! 


Even when a measurement is ground refer- 
enced a differential measurement solution 
may be necessary for eliminating ground 
loops or ground bounce problems. 
Fortunately, there are several solutions avail- 
able which are not only safe but much more 
accurate than the dangerous procedures. 
These fall into three general categories: isola- 
tion amplifiers, differential measurement sys- 
tems, and isolated input oscilloscopes. 


For more information contact your local 
Tektronix representative and ask for 
“Differential Oscilloscope Measurements” 
publication #51W-10540-0. 


Floating Measurements 


ISOLATION AMPLIFIERS 


An isolation amplifier is connected between 
the circuit and the oscilloscope with the sig- 
nal coupled across an isolation barrier. The 
A69068 Fiber Optic System provides both 
isolation and physical separation for signals 
up to 850 V by using fiber optic cable as the 
isolation medium. This also enables up to 
200 meters of physical separation between 
the probe and the measurement instrument. 
The monolithic four and two channel 
A6907/A6909 use electro-optical/transformer 
isolation and are also rated for up to 850 V. 


DIFFERENTIAL 
MEASUREMENT SYSTEMS 


Differential measurement systems compare 
the voltage levels at two different points in 
the circuit and provide the difference as an 
output. They will typically have better CMRR 
performance at higher frequencies than volt- 
age isolators. The P6246/P6247 and 
ADA400A w/1103 and P5200 are systems 
that enable differential measurements to be 
displayed by Tektronix TDS and most other 
oscilloscopes. The P6246, P6247, P5205, 
P5210, and ADA400A work specifically 

with scopes with the TEKPROBE? interface. 
The P6246/P6247 are well suited for 

fast, lower amplitude signals, while the 
P5200/P5205/P5210 can handle slower 
signals with higher voltage amplitudes. The 
ADA400A Differential Preamplifier provides 
the capability to display low frequency, very 
low amplitude differential signals even in 
high noise environments. 


Passive differential probe pairs maximize the 
performance of differential amplifiers/com- 
parators such as the 11A33. The P6135A 
supports all Tektronix differential amplifiers 
for input voltages up to 500 V. 


ISOLATED INPUT 
OSCILLOSCOPES 


The new 100 MHz THS 700 series of two 
channel handheld digital storage oscillo- 
scopes enables completely isolated 
measurements. With the P5102 10X probe, 
fast signals up to 1000 V can be measured. 


For more information, request Floating 
Oscilloscope Measurements And Operator 
Protection, 51W-10640-0. 


COMMON MODE 
REJECTION RATIO 


Differential measurements, simply stated, 
show you the difference in levels between 
two test points. Specifically, a floating mea- 
surement is a differential measurement 
which is not referenced to ground. To accu- 
rately make this measurement, the measure- 
ment system must reject the signal which is 
common to both test points and display the 
voltage difference. 


WHAT IS CMRR? 


CMRR stands for Common Mode Rejection 
Ratio. CMRR serves as a figure of merit for a 
differential amplifier defined by: CMRR - 
|Ay/A;|, where:A, is the voltage gain for the 
difference signal A, is the voltage gain for the 
common-mode signal Ideally, A; should be 
large, while A; should equal zero. Since a 
perfect differential amplifier has a CMRR 
equal to infinity, the higher the CMRR for the 
differential measurement system, the closer 
it is to the ideal. For example, with a system 
CMRR of 10,000:1, a common-mode 

input of 5 V will result in an output of 

0.5 mV. (5 V / 0.5 mV = 10,000:1 CMRR). 
CMRR is also expressed in dB with the rela- 
tionship of: CMRR dB = 20 log CMRR. 
Hence, a CMRR of 10,000:1 would be 80 dB. 


WHY CMRR IS IMPORTANT 


CMRR defines the ability of a measurement 
system to accurately resolve difference mea- 
surements in the presence of common-mode 
signals. With a CMRR of 10,000:1 (80 dB), if 
our common-mode signal is 50 V, we will be 
able to distinguish voltage differences 

>5 mV. With a CMRR of 100:1(40 dB), 
however, we would only be able to resolve 
differences »500 mV. 


CMRR is degraded by an increase in signal 
frequency, differences in source impedance, 
inappropriate ground connections and mis- 
match in probes and scope input amplifiers. 
Since common mode signals in switching 
circuits contain significant high frequency 
components, CMRR at higher frequencies is 
critical for making accurate measurements. 


For more information, request Differenetial 
Oscilloscope Measurements, 51W-10540-1 
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Differential Probes 


P6247 ° P6246 


E 
* Features 


P6247 AND P6246 
* »1 GHz/400 MHz Bandwidth 


* »60 dB (1000:1) Common Mode Rejection 
Ratio (CMRR) 


* Low Input Capacitance: «1 pF Differential 


* Probe Input Connector:Two Standard 0.025 
in. (0.1 in. center) Square Pin Receptacle 
(Female) 


* Electrostatic Discharge Tolerant (IEC 801-2) 


* Connects to TEKPROBE® Interface on TDS 
Series Scope, or Other Instruments Using 
1103 TEKPROBE Power Supply 


* For Use with Oscilloscopes, Spectrum or 
Network Analyzers, Time Interval Analyzers, 
and Bit Error Rate Testers 


Applications 


* Semiconductor Characterization 

* Disk Drive Read Channel Design 

* Communication Pulse Shape Compliance 
* Jitter, Cross-Talk, BERT Measurements 

* Location of Ground Bounce 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


a, See Tektronix on the World Wide Web: 
МИМИ hitp://www.tek.com 
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P6246/47 


The P6246 and P6247 
Differential Probes 


The P6246 and P6247 enable users to make 
time domain or frequency domain measure- 
ments on high bandwidth signals commonly 
found in disk drive, digital IC design, and 
communication applications. The small probe 
head geometry and assorted probe tip acces- 
sories allow these probes to easily accom- 
modate manual probing of surface mount 
devices while maintaining high CMRR. 


The P6246 and P6247 are ideal for design 
verification of disk drive read channel elec- 
tronics and timing analysis or for trou- 
bleshooting ground bounce problems associ- 
ated with high speed logic. They can also be 
used for pulse shape or cross talk compli- 
ance testing of high speed communication 
signals. 


Characteristics 


WARRANTED SPECIFICATIONS 
Bandwidth- 

P6247: DC to 1.0 GHz 

P6246: DC to 400 MHz. 

Rise Time - 

«350 ps (P6247), «875 ps (P6246). 
Attenuation — 

Switchable: = 1.0 or = 10.0. 

DC Attenuation Accuracy - 

+2%. 

Common Input Voltage Range - 

+7.0 V, + 1 +7.0 V, + 10. 

Differential Input Voltage Range — 
+850 mV, = 1; «8.5 V, + 10. 

Max. Non-Destruct Input Voltage — 

+25 V (DC + peak AC). 

Electrostatic Immunity — >15 kV. 
TEKPROBE Interface — Probe power, auto- 
scaling, auto-termination with TDS scopes. 
Bandwidth Limit — Switchable, 200 MHz. 
DC Reject - 0.4 Hz, = 1; 4.0 Hz, + 10. 
TYPICAL SPECIFICATIONS 

Common Mode Rejection Ratio (CMRR)- 
<70 dB at <1 MHz 

<50 dB at <100 MHz 

<30 dB at <500 MHz 

<30 dB at <1 GHz. 


Differential Probes 


P6247 * P6246 


Input C - 
«1 pF (differential mode), 
«2 pF (common mode). 


Input R - 
200 KQ (differential mode), 
100 KQ (common mode). 


Linearity - +2% 
Noise - «50 nV/ УН2 
Harmonic Distortion - 21.59» € 100 MHz. 


Passhand Ripple — <+0.25 dB. 
P6247: DC to 850 MHz. 
P6246: DC to 400 MHz. 


Adapter 


P6046/HP1141A 
Probe Tip Adapter 


A Tip : Twin Foot Probe Tip 


50 Q BNC (Е) to 
Probe Tip Adapter 


Output Termination — 
Terminate into 50 Q 


PHYSICAL CHARACTERISTICS 
Weight (probe only) — 160 g (0.36 Ib). 


Probe Head Volume - 6 cm? (0.3 in.9). 


Probe Head Input Connection — 
0.63 mm (0.025 in.) square pins on 
2.54 mm (0.1 in.) centers. 


Output Cable Length - 1.2 m (4.0 ft.). 


Adapter 


SMK4 Micro KlipChip 
Adapter 


ORDERING INFORMATION 


ENVIRONMENTAL CHARACTERISTICS 
Temperature — 

Operating 0 to 60°C. 

Non-operating —55 to +75°C. 
Humidity (0 to 90% RH) - 

Operating 30 to 50°C. 

Non-operating 30 to 60°C. 
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For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6247 
Differential Probe 


P6246 
Differential Probe 


Both Include: P6247/P6246 Probe Tip Accessory 
Kit (020-2203-00), 6 in. ground lead, spring- 
loaded ground pin (2 ea.), short ground contact (2 
ea.), twin tip adapter (2 ea.), twin foot adapter (2 
ea.), SMT KlipChip Adapter (3 ea.), Micro KlipChip 
Adapter (2 ea.), probe tip to BNC adapter, Y-lead 
adapter. 

Hard Case — P6247 Order 006-7340-00, P6246 
Order 016-0156-03. 

Certificate of Traceable Calibration 

User Manual Set - 

English, German, French, and Japanese. 

Order 070-9898-00. 

English. Order 070-9899-00. 

MEASUREMENT SERVICE OPTIONS 

Opt. D1 — Calibration Data. 


Opt. ВЗ - 3 Years Extended Warranty. 

Opt. C3 - 3 Years Calibration Services. 
RECOMMENDED/REPLACEMENT ACCESSORIES 
Prohe Tip Accessory Kit — Order 020-2203-00. 


Twin Tip Probe Tip Adapters - 4 each. 
Order 013-0305-04. 


Twin Foot Probe Tip Adapters — 4 each. 
Order 013-0306-04. 


SMKA Micro KlipChip™ Adapters — 4 each. 


P6046/HP1141A Prohe Tip Adapter — 
Order 013-0304-00. 


50 ©, BNC (M) to BNC (M) Coaxial Cable — 
18 in. Order 012-0076-00. 


50 О, BNC Coaxial Terminator — Order 011-0049-01. 
50 O, SMA (F) to BNC (M) Adapter — 015-0572-00. 
RELATED PRODUCT 

1103 - TEKPROBE® Power Supply w/ standard North 
America/Japan Power Cord. (Please see page 518). 


Opt. A1 - Europe Power Cord. 
Opt. A2 - UK Power Cord. 

Opt. A3 - Australia Power Cord. 
Opt. A4 - Switzerland Power Cord. 
Opt. AG — Japanese Power Cord. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix оп the World Wide Web: 
NIMM hitp://www.tek.com 
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Differential Preamplifier 


ADA400A 


Е 
Pa € Features 


ADA400A 

* Active Differential Preamplifier 

* 10 uV/div Sensitivity 

* Typically 100 dB CMRR DC to 10 kHz 

. i a Probe Power with TEKPROBE® 


Applications 


* Biomedical Research 
* Medical Equipment 
* Mechanical Analysis 
* Audio Design 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
NM. hitp://www.tek.com 
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ADA400A 

The ADA400A Differential Preamplifier allows 
direct oscilloscope measurements of very 
low amplitude voltages and signals which are 
not ground referenced. The high impedance 
of both inputs eliminates the need to add 
additional ground points in the DUT, thereby 
avoiding circulating currents which disturb 
the measurement or the circuit. 


The high gain and extremely high common 
mode rejection provide usable measurements 
of voltages as low as 5 uV, even in high 
noise environments. Selectable bandwidth 
limiting reduces normal mode noise from 
digital logic, switch mode power supplies, 
and line frequency sources. Adjustable differ- 
ential offset allows the user to null out trans- 
ducer bridge bias and galvanic potential from 
the test setup. An “infinite impedance” mode 
can be selected in the two highest gain 
ranges allowing accurate measurements of 
signals with high source impedance. Special 
circuitry greatly reduces annoying DC drift 
common in older differential preamplifiers. 


The ADA400A is powered directly from TDS 
400, TDS 500, TDS 600, and TDS 700 Series 
oscilloscopes. It can also be used with other 
oscilloscopes when powered by a 1103 
Probe Power Supply. 


Characteristics 
Gain – X100, X10, X1, X01 


CMRR - >100,000:1 DC — 10 kHz 


Gain CM Range Differential MAX 
Range*1 Offset 
100 зу 01У 2101 
10 Fr ыы у HOV 
1 2401 ту — 40V. 
0.1 +40 V 80у «40V 


used, but CMRR performance will be degraded. 
Bandwidth Limits — 100Hz, 3 kHz, 100 kHz, 
Full (21 MHz). 

Input Impedance - 1 MQ || ~ 50 pF (0 
Selectable in 100X and 10X gains). 


Noise - Typically «30 pV RMS Q X100 Gain 
(Referred to Input). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


ADA400A 

Differential Preamplifier. 

Includes: 070-9164-00 Instruction Manual, 
159-0024-00 Spare Input Fuses (2). 


564-Accessories 


MEASUREMENT SERVICE OPTIONS 
Call your local Tektronix representative for a full 
list of service options. 


RECOMMENDED ACCESSORIES 
P6101B 1X Passive Probe (2 recommended). 


Differential Passive Voltage Probe Pair 


P6135A 


ГА | 
C | Features 


P6135A 
* Attenuation Adjustable to 10X 


• 10,000: 1 CMRR on 11433 Differential 
Comparator; 20,000: 1 on 7A13 Differential 
Amplifier 

* +500 V Maximum Common Mode Voltage 

* Matched Pair 


Applications 
* Power Supplies 

* Disk Drives 

* Electronic Ballast 

* Intelligent Motion 

* Adjustable Speed Drives 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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P6135A 


P6135A Differential Probe Pair 
The P6135A 10X Differential Probe Pair is 
specifically designed to obtain the maximum 
in performance from a Tektronix differential 
measurement system. With differential 
amplifiers the P6135A provides CMRR ratios 
up to 20,000:1. Since a single 10X probe 
with accuracy of 1% or less gives a scope- 
to-probe CMRR of no better than 50:1, the 
P6135A is essential to obtain accurate 
results from your differential amplifier. Three 
pairs of carefully matched, precision-engi- 
neered hybrid tips enable the P6135A to be 


specifically matched with all Tektronix 11000, 


7000 and 5000 Series differential amplifiers 
and comparators. It also provides excellent 
performance when used with plug-in ampli- 
fiers or oscilloscopes having input imped- 
ances of 1 MQ/13-15 pF, 1 MQ/18-22 pF 
and 1 megohm/45-49 pF. 


DIFFERENTIAL PROBE PAIRS 

The P6135A differential probe pair is very 
carefully matched to minimize differences in 
capacitance and resistance (to minimize dif- 
ferences in impedance) and length (to mini- 
mize signal delay differences). Additionally, 
the attenuation adjusts to compensate for 
any remaining differences in the probes as 
well as differences in the attenuation of the 
plug-in or scope amplifier. 


DIFFERENTIAL AMPLIFIERS/COMPARATORS 
AND THE P6135A 


For high frequency applications, the P6135A 
with the 11A33 Differential Comparator pro- 
vides a maximum bandwidth of 150 MHz and 
a minimum CMRR of 10,000:1 up to 1 kHz, 
decreasing to 100:1 at 20 MHz. For high 
CMRR measurements, the 7A13 Differential 
Amplifier and P6135A have a CMRR of 
20,000:1 up to 1 kHz, decreasing to 100:1 at 
20 MHz and a maximum bandwidth of 90 MHz. 


Characteristics 

CMRR - On 11433: 10,000:1 from DC to 
1 kHz, derating to 100:1 at 20 MHz. On 
7000 Series: 20,000:1 from DC to 1 kHz 
derating to 100:1 at 20 MHz. 


Attenuation - Adjustable to 10X. 
Input Resistance - 1 MQ. 


Input Capitance — 10.5 pF on instrument 
with 15 pF input capitance; 11.0 pF when 
used with instrument that has 20 pF input 
capitance; 13.7 pF when used with instru- 
ment that has 47 pF input capitance. 


Maximum Useful Bandwidth — On 11A33: 
DC to 150 MHz; On 7A13: DC »90 MHz. 


Typical Probe Rise Time - On 11433: 
«2.33 ns; On 7A13: «3.89 ns 


Maximum Common Mode Voltage - 500 V 
(DC + pk AC) from DC to 1.3 MHz, derated to 
50 V (DC + pk AC) at 100 MHz. 

For more information about the P6135A 

and differential measurements, request Data 
Sheet 63W-8103. 


Safety - UL 1244 Listed 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6135A 

Pair of 10X, 150 MHz Differential Probes 
Includes: Adjustment Tool (003-1433-00); Two 
Retractable Hook Tips (013-0107-07); 6 in. Dual- 
ring Ground Lead (196-3295-00); Accessory 
Pouch (016-0708-00); Two 6 in. Ground Leads 
(196-3113-02); 


Two 6 in. Ground Leads with Alligator Clips (196- 
3305-00); Two SMT KlipChip™ (206-0364-00); 
Two Low Inductance GND Collars (343-1003-01); 
Two Probe Tip Holders (352-0670-00); 2 in. 


Ground Leads (195-4240-00); Cable Marker Rings; 


Instruction Manual (070-7675-01). 


RECOMMENDED ACCESSORIES 
Also see page 550. 
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High Voltage Differential Probes 


P5200 * P5205 * P5210 


LA | 

DC Features 

* Bandwidths up to 100 MHz 

* Up to 5,600 V Differential (DC + pk AC) 
* Up to 2,200 V Common (RMS) 

* Overrange Indicator 

* Safety Certified 

* Switchable Attenuation 

* Switchable Bandwidth Limit 


Applications 


* Floating Measurements 

* Switching Power Supply Design 

* Motor Drive Design 

* Electronic Ballast Design 

* CRT Display Design 

* Power Converter Design and Service 
* Power Device Evaluation 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


KLIN See Tektronix on the World Wide Web: 
http://www.tek.com 
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The P5200 can be used with any oscillo- 
scope and enables users to safely make 
measurements of floating circuits with their 
oscilloscope grounded. The P5200 Active 
Differential Probe converts floating signals to 
low voltage ground referenced signals that 
can be displayed safely and easily on any 
ground referenced oscilloscope. 


The P5210 is a Differential Probe that is 
capable of measuring floating voltages up to 


5,600 V (DC + pk AC) safely and has a band- 


width up to 50 MHz. It is supplied with two 


sizes of hook tips and has an overrange visu- 


al and oral indicator which warns theuser 
when they are exceeding the linear range of 
the probe. It can be used with Tektronix 
TEKPROBE? interface oscilloscopes directly 
or with any oscilloscope with the use of the 
1103 TEKPROBE Power Supply. 


The P5205 is a 100 MHz Active Differential 
Probe capable of measuring fast rise times of 
signals in floating circuits. This 1300 V dif- 
ferential probe can measure safely voltages 
in IGBT circuits such as motor drives or 
power converters. It is specifically designed 
to operate on Tektronix oscilloscopes with 
TEKPROBE interface. 


————————————— е — кши 


High Voltage Differential Probes 


P5200 * P5205 * P5210 


A ze „003-1433-00 
Ра резни 22, боб, 016-0633-00 
5 / 


020-2140-00 020-2106-00 


119-3306-00 US 
119-4240-00 Euro 
119-4239-00 UK 
119-4238-00 Aust 
119-4241-00 Japan 


Specifications 
Differential Voltage DC + pk AC 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P5200 P5210 ACCESSORY PACK (P5210) 

Active Differential Probe. Active Differential Probe. Order 020-2195-00. 

Includes: 2 Crocodile Clips; 2 Plunger Clips; Includes: 2 each Large Hook clips; 2 each Small Includes: 2 each Large Hook Clips; 2 each Small 

9 V DC Power Supply; Manual (070-9018-01). Hook Clips; 2 each Probe Heads; Soft Hook Clips; 2 each Probe Heads. 

INTERNATIONAL POWER PLUG OPTIONS (P5200 ONLY) | Case; Manual (070-9841-00). SOFT CASE 

Opt. A1 — Universal Euro 220 V, 50 Hz MEASUREMENT SERVICE OPTIONS Order 016-1461-00. 

Opt. A2 — United Kingdom 240 V, 50 Hz. Call your local Tektronix representative for a full POWER SUPPLY (P5205, P5210 ONLY) 

Opt. АЗ - Australian 240 V, 50 Hz list of service options. TEKPROBE Power Supply. Order 1103. 

Opt. A5- Switzerland 220 V, 50 Hz. Opt. C3 (P6205 only )- Three years of 

Opt. A6 — Japan 100 V, 50 Hz. ано аа - MÀU н 

See Customer Information Section for additional PETERS das nae sly " bs buck of this Шш ar outside tha US. р 

description. ` ` 1-503-627-1933, inside the U.S. call: 1-800-426-2200. 

P5205 ACCESSORY PACK (P5200, P5205) 

Active Differential Probe Order 020-2106-00. £N See Tektronix on the World Wide Web: 
Includes 2 each Plunger Clamps; ЧММ http;//www.tek.com 


Includes: 2 each Plunger Clamps; 2 each 


Crocodile Clips; 2 each Extender Leads; 2 each 2 each Crocodile Clips. 


Lead Adapters; 2 each Plunger Hook Clips; Soft ACCESSORY PACK (P5200, P5205) Ce 
Case; Manual (070-9472-00). Order 020-2140-00. 
Includes: 2 each Extender Leads; 2 each 
Lead Adapters; 2 each Plunger Hook Clips = Tektronix measurement products 
і 9 Р « І50 9001 are manufactured in ISO 


в юзелевтнологоманистомох registered facilities. 
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Voltage Isolation Systems 


A6906S * A6907 * A6909 


Isolator-Overview 
NW 
X Features 


A6906S 

* Fiber Optic Separation up to 200 m 
* Single Channel 

* GPIB 

* Battery Powered Transmitter 

* High Performance (100 MHz) 
A6907 

* Monolithic 

* 4 Channels 

* GPIB 

* Mid Range Performance (60 MHz) 
A6909 

* Monolithic 

* 2 Channel 

* GPIB (Optional) 

* Mid Range Performance (60 MHz) 


Applications 


* Motor Drives 

* Power Supplies 

* Electronic Ballast 

* UPS Systems 

* Switch Mode Control 

* Power Semiconductors 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«\ See Tektronix on the World Wide Web: 
ЕМУ hittp://www.tek.com 
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027 
Voltage Isolator Family, A6906S,A6907,A6909 


Voltage Isolators 


Tektronix offers the most complete line of 
isolation products to satisfy your high per- 
formance floating measurement require- 
ments. The isolation product family includes 
four isolation instruments which provide a 
wide range of accurate and safe solutions to 
your measurement problems. 


As discussed in the Floating Measurements 
overview, we define floating measurements 
as measurements in which neither reference 
point is ground. We provide three isolators 
for making floating measurements — one of 
which will be the most appropriate to your 
specific situation. All the isolators are third 
party safety certified. 


MONOLITHIC VOLTAGE ISOLATORS 


Monolithic voltage isolators provide multiple 
channels in a convenient portable package. 
These units are designed to be used next to 
the measurement instrument where physical 
separation is not a requirement. Because 
multiple channels are contained within a 


ISOLATOR CHARACTERISTICS 
Characteristics 


CMRR*! @60 Hz 105 dB 
@1 MHz 60 dB 
@ 10 MHz 50 dB 


single unit, the cost per channel is lower and 
the circuit/instrument connections are simpli- 
fied. Our monolithic four and two channel 
voltage isolators, the A6907/A6909, are an 
economical solution for isolation of power 
devices with switching speeds consistent 
with their dV/dt and slew rate characteristics. 


ISOLATION SYSTEMS 


The A6906S Fiber Optic Isolation System not 
only provides exceptional isolation perfor- 
mance but the flexibility of physical separa- 
tion as well. This system consists of a spe- 
cially designed floating probe connected to a 
battery powered transmitter unit. The trans- 
mitter converts the electrical signal to light 
which is transmitted via a fiber optic cable to 
the receiver unit. The receiver unit converts 
the light back to an electrical signal which is 
input into the measurement instrument via a 
50 €) BNC cable. The fiber optic cable not 
only provides total isolation, but has the 
advantages of EMI immunity, light weight 
and flexibility which has made it the standard 
for state of the art signal transmission. 


SUMMARY 


A6906S 
100 MHz 


105 dB 120 dB 
60 dB 60 dB 
50 dB 40 dB 


*1 With Probe 


Voltage Isolation Systems 


A6907 * A6909 


vw 
C Features 


A6907 
• For Floating Signals to +850 V 


* 60 MHz 

* Monolithic 

• 4 Channels 

* CMRR: 60dB @ 1 MHz 
* GPIB 


• Push-button Self-calibration of Offset 
and Gain 


• Each Channel can be Individually Set for 
Coupling and Attenuation 

A6909 

* For Floating Signals to «850 V 

* 60 MHz 

* Monolithic 

• 2 Channels 

• СМВВ: 60dB @ 1 MHz 

* GPIB Optional 


• Push-button Self-calibration of Offset 
and Gain 


e Each Channel can be Individually Set for 
Coupling and Attenuation 


Applications 


* Motor Drives 

* Power Supplies 

* Electronic Ballast 

* UPS Systems 

* Switch Mode Control 

* Power Semiconductors 


A6907/A6909 


A6907/A6909 Voltage Isolators 


The A6907/A6909 monolithic voltage isola- 
tors are essential tools for power conversion 
design. Accurate floating measurements are 
required to design and verify high-perfor- 
mance switch mode circuits. The A6907 and 
A6909 offer safety, performance, multiple 
isolated channels (A6907-four/A6909-two), 
direct connection to the measurement instru- 
ment and simplified controls in a single box. 
The A6907/A6909 offer high performance 
and safety for the lowest cost per channel. 


The A6907/A6909 Isolators feature a band- 
width of 60 MHz, slew rate of 20,000 V/us 
and CMRR of 60 dB (1,000:1) at 1 MHz and 
GPIB control (standard on the A6907; avail- 
able as Option 10 for the A6909) in a package 
the size of a Tektronix TDS Oscilloscope. The 
+850 V probes plug directly into the isolator 
and are specifically designed for safe connec- 
tion to floating circuits and enhanced CMRR. 


Characteristics 


ELECTRICAL 


Attenuation Settings — 2,000X to 1X 
(100 mV/div to 200 V/div with oscilloscope 
set to 100 mV/div) in 1-2-5 steps. 


Full Range Measurements – +2 mV to +850 V. 


Frequency Response Bandwidth — 
60 MHz (-3 dB). 


Transient Response - Rise Time: «7.0 ns 
100 mV/div and 200 mV/div. «5.8 ns 
500 mV/div to 200 V/div. 


Maximum Working Voltage - 
600 V RMS, 850 V (DC + peak AC). 


Input Impedance — 
Resistance: 10 MQ. 
Capacitance: 4.5 pF, +0.5 pF. 


Output Impedance — 50 О. 
Output Drive - +500 mV into 50 О load. 


Maximum Common to Ground Slew — 
Rate — 20,000 V/s. 


Offset Accuracy - +20 mV. 
Delay - = 30 ns with 1.5 m probe cable. 


CMRR - 

60 Hz: >105 dB (100 mV/div), 
ee >100 dB (1 Wdiv). 
1 MHz: >60 dB (100 mV/div), 
s ZAD AB (1 MI). 
10 MHz: >50 dB (100 mV/div), 
ЭШНЕ... ee 
POWER REQUIREMENTS 


Line Voltage Ranges — 90-250 V AC. 
Line Frequency Range — 47-66 Hz. 


Maximum Power Consumption — 
A6907: 48 W. A6909: 28 W 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


A6907 

60 MHz Monolithic 4-CH Isolator 

(850 V Maximum). 

Includes: Four 850 V Floating Probes (010-0576-00); 
43 in. 50 Q Cable Set (4); A6907/A6909 User 
Operator Instruction Manual (070-9094-05). 
A6909 

60 MHz Monolithic 2-CH Isolator 

(850 V Maximum). 

Includes: Two 850 V Floating Probes (010-0576-00); 
43 in. 50 Q Cable Set (2); A6907/A6909 User 
Operator Instruction Manual (070-9094-05). 

Opt. 10 - Add GPIB. 


INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 - Universal Euro 220 V, 50 Hz. 
Opt. A2 — United Kingdom 240 V, 50 Hz. 
Opt. АЗ — Australian 240 V, 50 Hz. 


Opt. A5 - Switzerland 220 V, 50 Hz. 
See Customer Information Section for 
additional description. 


MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. 03 - Test Data (requires Opt. C3). 

Opt. 05 - Test Data (requires Opt. C5). 


Opt. R3 - Repair warranty extended to cover 
three years. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


CN See Tektronix on the World Wide Web: 
http://www.tek.com 
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Voltage Isolation System 


A6906S 


W 
x Features 


A6906S 
* 850 V of Isolation 


* DC to 100 MHz 
* CMRR: 40 dB 


* Up to 200m of Probe-to-scope Fiber Optic 
Separation 


• Selectable 20Х to 5000X Attenuation 
* GPIB Controllable 
• 50 Ohm and 75 Ohm Output 


Applications 


* Motor Drives 

* Power Supplies 

* Electronic Ballasts 

* UPS Systems 

* Switch Mode 

* Power Semiconductors 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
МОДИ hitp://www.tek.com 
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A6906S 


A6906S 


The A6906S is the highest performance 
Isolation System available. This is what you 
need to make floating measurements on 
state-of-the-art power control devices such 
as IGBTs used on fast motor drives and 
switching power supplies. The bandwidth is 
100 MHz and an extraordinary 200 meters of 
fiber optic cable is available. All system para- 
meters, including attenuation, can be con- 
trolled via a General Purpose Interface Bus. 
System CMRR with the probe is 60 dB 
(1,000:1) out to 1 MHz and 40 dB (100:1) at 
10 MHz. This premium product will exceed 
your expectations for quality, performance 
and reliability. 

The A6906S consists of a floating probe, bat- 
tery powered transmitter unit, connecting fiber 
optic cable, receiver unit, and battery charger. 


Order A6906S Fiber Optic Isolation System 
Data Sheet 51W-9086-0 for more information. 


Characteristics 


ELECTRICAL 

Attenuation Settings — 5,000X to 20X 
in 1-2-5 steps. 

Full Range Measurements — 

x25 mV to «850 V. 


Frequency Response Bandwidth — 
100 MHz (-3 dB). 


Transient Response - Rise Time «3.5 ns. 


Maximum Working Voltage — 600 V RMS, 
850 V (DC + peak AC). 


Input Impedance - Resistance: 10 MQ +2%. 


Output Impedance - 
50 О and 75 О +5% at DC. 


Output Drive — +1V into 50 О load. 


Max Common to Ground Slew Rate - 
100 kV/us. 

Zero Drift with Temperature — 

40 mV (10 to 40°C). 80 mV (0 to 50°C). 
Delay — = 50 ns for 3 meter fiber optic cable. 
Add = 5 ns per meter for longer cables. 
Common Mode Rejection Ratio — 60 Hz: 
»120 dB. 

1 MHz: >60 dB. 

10 MHz: >40 dB. 

POWER REQUIREMENTS 

Line Voltage Ranges — 90-250 V AC. 
Line Frequency Range - 47-66 Hz. 
Maximum Power Consumption — 10 W. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


A6906S 

100 MHz Fiber Optic Isolation System (850 V Max). 
Includes: One 850 V Floating Probe 
(010-0568-00); Industrial Lead Set 
(012-1392-00); 50 Q Terminator 

(011-0049-01); 43 in. 50 Q Cable 
(012-0057-01); Optical Fiber Cleaner 
(016-1218-00);1 Rechargeable Battery 

Pack (650-3022-00); A6906S User Operator 
Instruction Manual (070-8900-03). 

Opt. 01 - Substitute 20 Meter Fiber Optic Cable. 
Opt. 02 - Substitute 100 Meter Fiber Optic Cable. 
Opt. 03 - Substitute 200 Meter Fiber Optic Cable. 


Opt. 04 - Substitute 10 Meter Fiber Optic Cable. 
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GPIB Cable — Order 012-0991-00. 

75 Q Termination — Order 011-0055-01. 
INTERNATIONAL POWER PLUG OPTIONS 

Opt. A1 - Universal Euro 220 V, 50 Hz. 

Opt. A2 - UK 240 V, 50 Hz. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. R3 — Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


For your local Tektronix representative see the list 
in the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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Current Measurements 


Overview 


Current Measurements 


Tektronix offers the widest selection of high 
performance current probes available. 
Tektronix current measurement systems 
provide programmable and manual simulta- 
neous AC/DC measurements, bandwidth 
coverage from DC to 1 GHz and amplitude 
measurements from mAs to 20,000 A. 


Current probes measure the flux field 
generated by the movement of electrons 
through a conductor. Within the range speci- 
fications of the current probe, the flux field 
surrounding a conductor is converted to a 
linear voltage output which can be displayed 
and analyzed on an oscilloscope or other 
measurement instrument. 


Tektronix provides current probes for AC 
only and AC/DC current measurements. The 
AC only probes are available in solid and split 
core configurations. 


AM 5038 current probe system with P5200 high voltage differential probe with TDS 460A. 


CURRENT PROBE SELECTION GUIDE 


Type AM 503B Bandwidth Peak Мах  Derate Derate Max Amp Current/Div Rise Insertion Max Max Cable 
or AM 5030 Hz to MHz Pulse АС р-р Below Above DC *$ Display Time Impedance  Barewire Conductor Length 
Amplifiers with: Product Range @ 1 Miz Voltage Diameter 


A6312 DCto100 50А 40А МА 20kHz 100x105 | 1mAto5A" <385ns 019 | 
20 тА to 5 КА"! <17.5ns 30mo | 


5 mA to 50 А*1 223 ns 


800 mA to 200 A*1 «175 ns 


Bandwidth Peak Мах Derate Derate Max Amp Current/Div Rise Insertion Max Max Cable 
Hzto MHz Pulse ACp-p Below Above DC *$ Display Time Impedance  Barewire Conductor Length 
AE ен o le, We Ce ТҮШМӨ ae Product — | Range o ©1 мН: Voltage Diameter — 
P6021 120to60 250A 15А 300Hz 5MHz 05А 500х10% 20 mA or <5.8ns 0030 600 V 0.15 in. 15. 
00 mA*! m/2.75 
m*5 
P6021 1201020 20kA*2 2 КА*3 300Hz1.2MHz 20A 05 _ 400mAor  «175п5 0030 | зм 1 15in 15 
w/ CT-4 100 A*! m/2.75 
m*5 
P6022 _ 93510120 100A 6A 3kHz 10MHz 02A 9х10% 10mAor <22ns 0030 600V 0.10in. 275m 
100 тА"! 
CT-1 25Kto 1000 12A 14A - = 03A 1108 2mA <0.35ns 12 1000V  0070in. 107m 
NENNEN — EN . "MM OM м наи RENE 
CT-2 1.2Kto200 36A 7A - - 03A  50x10-5 10 тА“! «0.5ns 0.040 1000V 0.052 м. 1.07 m 
(mV/mA) нн 


TEKPROBE® (TDS 400/500/600/700 and 11000 Series) 
TCP202 DCto50 50А 40A N/A 20kHz 15A 500x105 та «70 п5 0070 300 У 0.15 м. 22m 


ТСР202 w/CT-4 0.51020 20kA? 2КА"З 50Hz 12KHz 15A | 01 ——— 4 5158 З0по ЗМ 1 22m 


d mete ет спорів vos s RUNDE oot PIS 
*2 Based on voltage breakdown. 

*3 Based on thermal heating limits in CT-4. 

*4 Depends on instrument used. 


*5 Option 03 is 2.75 meters long. 
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Current Measurements 


Overview 


AC AND DC CURRENT MEASUREMENTS 


AC currents induce voltage in a transformer 
resulting from the buildup and collapse of 
flux fields as the current changes direction. 
AC current probes are passive in that they do 
not require external power. A steady state DC 
current, however, will not induce a current in 
a transformer. By taking advantage of the Hall 
Effect, a current biased semiconductor device 
will produce a voltage output in response to a 
DC generated flux field. Consequently, a DC 
current probe is an active device in that it 
requires external power. 


Each type of current sensing device will roll 
off, or produce a non-linear output at a cer- 
tain point. A given AC probe will roll off at a 
certain maximum current amplitude and fre- 
quency, as well as at a minimum amplitude 
and low-end frequency. DC current probes 
will be linear from DC to a maximum fre- 
quency and will have a minimum and maxi- 
mum sensitivity level as well. Since we often 
encounter signals which contain both AC and 
DC components, it is important to be able to 
measure both simultaneously with a single 
probe. In addition, signals which may look 
like AC, such as a square wave switching on 
and off, but never fall below zero amps, actu- 
ally have a significant DC component and 
cannot be accurately captured with a trans- 
former only AC probe. The unique Tektronix 
solution is to combine both a Hall Effect 
device and a transformer to provide broad- 
band current measurement capabilities with- 
in one system. 


572-+¢Accessories 


АМ50хх series Current Measurement Family (Left to Right) А6303, AM503S, А6302, 
A6303XL, A6304XL, A6302XL, АМ50305 with two additional AM5030 plug-ins. 


SPLIT VERSUS SOLID CORE 


To accurately measure the flux field, we need 
to completely surround the conductor with the 
probe core. Tektronix offers two mechanical 
probe configurations: split core and solid core. 
Split core probes offer convenience. Precisely 
engineered and manufactured, the split core 
probes can be clipped onto a conductor with- 
out having to break the connection. 


Solid core current transformers (CT) offer 
small size and very high frequency response 
for measuring very fast, low amplitude cur- 
rent pulses and AC signals. They are 
designed to be permanently or semi-perma- 
nently installed and have cables which are 
easily connected and disconnected to the CT. 


In this Current Probe section we will describe 
the features and characteristics of each of the 
Tektronix Current Probes, as well as mention 
some of the primary applications of each. 


AMP*SECOND PRODUCT 


As mentioned in the current probe introduc- 
tion, transformer core materials saturate and 
become nonlinear when they are subjected to 
too much current. "Too much current" is a 
function of both the amplitude of the current 
and the time it is applied. The product of the 
average amplitude times the pulse width is 
called the amp*second product. Each probe 
has an amp*second product specification 
(see the Current Probe Selection Guide). If 
the signal does not exceed this specification, 
the voltage output will be linear and the 
measurement accurate. 


A special feature of the AM 503S Current 
Probe Systems utilizes the phenomenon that 
opposing currents are subtractive. The AM 
5038 senses the current level in the conduc- 
tor under test and feeds an equal but oppo- 
Site current through the probe. This "bucking 
current" nulls out the current in the trans- 
former and eliminates any core saturation. 
The bucking current limit is 20 A in the 
A6312 and A6302XL, 100 A in the A6303XL 
and 500 A in the A6304XL. Up to these 
amplitudes you need not be concerned about 
the amp*second product. 


DC Coupled Current Probe 


TCP202 


LÀ 
laf Features 
* Easy Current Measurements 


* Probe Connects Directly to TDS Scope 
through TEKPROBE® Interface 


* Split Core Construction for Easy Circuit 
Connection 


* DC to 50 MHz Bandwidth 

* 15 Amps DC + Peak AC Current 
* 50 Amps Peak Pulse Current 

• 500 x 10-6 Amp*Sec Product 

* Safety Certified 


Applications 


* Motor Drives 

• Switching Power Supplies 
* Disk Drive 

* Electronic Ballasts 

* Inverters 

* Avionics 


————À 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«\ See Tektronix on the World Wide Web: 
МИМ http://www.tek.com 
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TCP202 


TCP202 DC Coupled Current 
Probe 

When combined with a Tektronix TDS oscil- 
loscope, the TCP202 enables users to make 
direct readout DC and AC current measure- 
ments, resulting in accurate displayed and 
recorded measurements.The TCP202 is a 
general-purpose probe for displaying and 
measuring current in electronic circuits. It's 
ideal for power supply and motor drive 
design, and for device testing. 


Characteristics 
Bandwidth — DC to 50 MHz. 


Max DC + Peak AC Current - 15 A. 
Max Peak Pulse Current — 50 A. 
Minimum Sensitivity — 10 mA/div. 


DC Accuracy - +1% (with probe calibrator). 
+3% (without probe calibrator). 


Max Bare Wire Voltage — 300 V (Cat |). 


TYPICAL CHARACTERISTICS 
Insertion Impedance - 0.002 О at 1 kHz. 
0.1 Q at 5 MHz. 


Propagation Delay — 17 ns. 
Max Conductor Diameter — 3.8 mm (0.15 in.). 


Electrostatic Immunity - 
(per IEC 801-2) » 8 kV. 


Amp*Sec Product - 500 x 10-8 Amp*Sec. 
Rise Time - < 7.0 ns. 


Tek Run: 100MS/s 


| c1 Ampl 
| Чову 


| 2 Max 
| 670mA 
C3 Ampl 


19.6 V 


C4 Min 
-920mA 


СН ЗОНА МАШ ОКО 293 |1 
UE 500mAOG D 1.00и$ Chis 1.2% TANE 


PHYSICAL CHARACTERISTICS 
Weight - 0.19 kg (0.44 Ibs.). 
Cable Length — 2.2 m (7.2 ft). 


POWER REQUIREMENTS 
TCP202 is powered by the TDS oscilloscope 
via the TEKPROBE? interface. 


SAFETY CERTIFICATIONS 
UL 3111-1, CSA 1010.1, IEC 1010-1, 
1010-2-032. 


RECOMMENDED OSCILLOSCOPES 

TDS 520B; TDS 520C; TDS 5200; TDS 540B; 
TDS 540C; TDS 5400; TDS 580C; TDS 5800; 
TDS 724A; TDS 724€; TDS 7240; TDS 744A 
(S/N B040100 or higher); TDS 754A; 

TDS 754C; TDS 754D; TDS 784A 

(S/N B040100 or higher); TDS 784C; TDS 
784D; TDS 794D. 

TDS 744A and TDS 784A with S/N BO30XXX 
or lower can be upgraded to the latest ver- 
sion using the TDS 7U01 Upgrade Kit. 

For TCP202 operation with other TDS 400, 
TDS 500, TDS 600, and TDS 700 series 
oscilloscopes; the scale factor will be correct, 
but measurement will be indicated as V 
instead of A. 


INCREASE THE ACCURACY OF YOUR 
CURRENT MEASUREMENTS 

The accuracy of the TCP202 AC/DC current 
probe is normally 3%. However, the accuracy 
may be improved to 1% when the probe is 
calibrated on the TDS oscilloscope using the 
optional Calibrator P/N 015-0672-50. This 
improved accuracy is available on the above 
Recommended Oscilloscopes list. 


ORDER INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TCP202 DC COUPLED CURRENT PROBE 
Includes: Instruction Manual (070-9542-00), 
Reference Manual (070-9543-02). 
RECOMMENDED ACCESSORIES 

Probe Calibrator — (015-0672-50)Use with 
TDS 510A, TDS 5208, TDS 520С, TDS 5200, 
TDS 540B, TDS 540C, TDS 5400, TDS 580C, 


TDS 580D, TDS 724A, TDS 724C,TDS 724D, 
TDS 754A, TDS 754С, TDS 7540, TDS 784A, 
TDS 7846, TDS 784D and TDS 794D for 
improved accuracy. 

TDS 7U01 Upgrade Kit — For TDS 744A and TDS 
784A. Please check with your local Tektronix 
Service Center. 


RELATED PRODUCTS 
1103 — TEKPROBE Power Supply (for use with 
non-TEKPROBE BNC scopes). 


ADA400A - Differential Preamplifier. 
P5205 — High Voltage Differential Probe. 
P5210 - High Voltage Differential Probe. 
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Current Measurement Systems 
AM 5030 * AM 5030S * AM 503S * AM 503B 


т 
129 Features 


AM 5030/AM 5030S 

* GPIB Programmable Current Probe 
Amplifier 

* Plugs into TM 5000 Power Modules 


* Operated with External Controller or 
Manually from Front Panel 


AM 503S/AM 503B 

* Manual Current Probe Amplifier 

* Push Button Auto Balance/Degauss 

* Bright LED Current/Division Display 

* Eliminates Need to Calibrate Amplifier with 
Specific Probes 

* Plugs into TM 500/5000 Power Modules 

* AC/DC Measurements 

* With A6302 Probe: 
— DC to 50 MHz 


— 20 A Continuous/50 A Peak 

— Max. Conductor Diameter: 0.15 in. 
* With A6303 Probe: 

— DC to 15 MHz 

— 100 A Continuous/500 A Peak 

— Max. Conductor Diameter: 0.83 in. 
* With A6304XL Probe: 

— DC to 2 MHz 

— 500 A Continuous/700 A Peak 

— Max. Conductor Diameter: 0.83 in. 
* With A6312 Probe: 

— DC to 100 MHz 

— 20 A Continuous/50 A Peak 

— Max. Conductor Diameter: 0.15 in. 


Applications 


* Switching Power Supplies/Inverters 
* Disk Drives 

* Electronic Ballasts 

* Motor Drives 


——————————————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
і M http://www.tek.com 
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AM 5030 


AM 503 Current 
Measurement Family 


The AM 503 Current Measurement system 
family is the most sophisticated current mea- 
surement solution available. The split core 
probes incorporate both a transformer for AC 
and a Hall Effect device for DC measure- 
ments to provide broadband current mea- 
surements from DC to 100 MHz. The AM 
5030 Programmable Current Probe Amplifier 
automates time consuming manual measure- 
ments via a GPIB command set. The industry 
standard AM 503S Current Probe System 
provides a complete current measurement 
system in a single package. 


The XL Series of probes features eight-meter 
cables for convenient access to test points. 
The A6304XL enables measurements of 

500 A at DC, 700 A Peak. 

For more information about the AM 503 


Current Measurement Family, order Data 
Sheet 51W-7955-2. 


AM 5030 PROGRAMMABLE CURRENT 
PROBE AMPLIFIER 

The AM 5030 Current Probe Amplifier with 
General Purpose Interface Bus (GPIB) adds 
programmability to the versatile AM 503B. 
The AM 5030 enables you to use automated 
techniques to make wide bandwidth AC/DC 
current measurements. The AM 5030 is a 
TM 5000 single-wide module that plugs into 
a 3-slot TM 5003 power module mainframe. 
While the non-programmable AM 503B will 
operate in either a TM 500 or TM 5000 
power module mainframe, the AM 5030 
works only in a TM 5000 mainframe. The 
AM 5030 uses A6312, A6302, A6303 and the 
XL Series of current probes and connects to 
any scope or analyzer via a BNC cable. 


Like the AM 503B, the AM 5030 does not 
have to be calibrated with specific current 
probes. This is a tremendous operational 
improvement over the older AM 503. The 
AM 5030 and AM 503B also provide several 
improvements over the AM 503A, including a 
faster Degauss/self-calibration cycle and 
more responsive, reliable front-panel con- 
trols. 


The AM 5030 uses the IEEE 488.1 bus stan- 
dard. Using a simple command set, you can 
configure and confirm the settings of the 
amplifier or read the instrument's serial num- 
ber. You can determine whether the current 
probe is open or closed, use bus commands 
to initiate a self-test or force a probe 
Degauss and DC balance operation. The 

AM 5030 bus address is set through the 
front panel and the address is retained when 
power is removed. The AM 5030 does not 
require an external controller to operate. It 
can be completely controlled using the front 
panel; however, when used with a controller, 
the front panel can be disabled to prevent 
manual operator adjustments. 


For more information about the AM 5030, 
request the AM 5030 Programmable Current 
Probe Amplifier Data Sheet 51W-8941-0. 


AM 5030S 

The АМ 50305 consists of an AM 5030 and a 
TM 5003. If you already own a power mod- 
ule, order only an AM 5030. If you need a 
power module, order an AM 5030$. Order 
the appropriate probes separately. 


Current Measurement Systems 
AM 5030 * AM 5030S * AM 5035 * AM 503B 


AM 503S CURRENT PROBE SYSTEM 

The AM 503$ Current Probe System is the 
most versatile current measurement system 
available. Since the probes incorporate both a 
transformer and a Hall Effect device, broad- 
band AC/DC current can be measured simulta- 
neously. Depending on the probe used, cur- 
rent from DC to 100 MHz and up to 700 A can 
be measured by clipping the split-core probes 
around the conductor. The AM 5035 is truly a 
system, consisting of an AM 503B Current 
Probe Amplifier, a TM 502A two-wide Power 
Module, and an A6302 Current Probe. Options 
enable you to add or substitute an A6312 
Current Probe, A6303 Current Probe or delete 
the A6302 Current Probe. If you require any of 
the XL current probes (longer length), then 
use Option 09 which deletes the A6302. 


Order AM 503$ Current Measurement 
System Data Sheet 51W-10226-1 for more 
information. 


AM 503B CURRENT PROBE AMPLIFIER 

The AM 503B Current Probe Amplifier is the 
heart of the AM 503S System. The AM 503B 
amplifies and sums the voltage outputs from 
the transformer and Hall Effect device and 
outputs it to the measurement instrument. It 
also provides the Hall Effect Device bias volt- 
age and a reverse "bucking" current which 
resists saturation of the A6312/A6302/A6303 
Current Probe core. 


The AM 503B Current Probe Amplifier replaces 
the AM 503A. All functions are microprocessor 
controlled, providing a significant improvement 
in ease of use and functionality. The AM 503B 
uses bright, easy-to-read LEDs to display cur- 
rent/Division settings which are controlled with 
up/down push buttons. A single push button 
provides both Degauss and auto-balance func- 
tions. An additional significant improvement with 
the AM 5038 is that individual 
A6312/A6302/A6303 probes no longer need to 
be calibrated with a specific amplifier but can be 
interchanged between AM 503Bs and AM 5030s. 
The AM 503B and the AM 5030 both support 


the new XL Series of current probes. The 

AM 503 and the AM 503A do not support the 
XL Series.The AM 503B operates in any 

TM 500/TM 5000 power module. The 50 Q out- 
put of the AM 503B can be displayed on any 
oscilloscope or measurement instrument that 
has a sensitivity setting of 10 mV/Div. A 50 Q 
output cable and termination is included with the 
AM 503B. The scope or measurement instrument 
requires at least a 400 MHz bandwidth to display 
the full bandwidth of the A6312 (100 MHz) and 
50 MHz for the A6303. You can select either AC 
only mode or a DC mode which allows you to 
display a combined AC/DC current signal. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


AM 5030 

Programmable Current Probe Amplifier. 

Includes: 50 €) BNC Cable (012-0057-01); 
Instruction Manual (070-8766-05); Reference Card 
(070-8770-01). The AM 5030 requires an A6312, 
A6302, A6303 or XL Series Current Probe and a 
TM 5003 or AM 5030S Power Module Mainframe. 


AM 5030S 

Programmable Current Probe Amplifier and 
Power Module. 

Includes: AM 5030 Programmable Current Probe 
Amplifier and TM 5003 3-wide Power Module 
Mainframe. Order probes separately. 


AM 503B 

Current Probe Amplifier. 

Includes: Same as AM 5030. The AM 503B requires 

one of the TM 500/5000 Series Power Modules, and 

an A6312, A6302, A6303 or XL Series Current Probe. 


AM 503S 

Current Probe System. 

Includes: AM 503B Current Probe Amplifier; TM 
502A Power Module; A6302 Current Probe; AM 
503S Instruction Manual (070-8766-05); A6302 
Instruction Manual (070-3905-04). 


Opt. 01 - Adds A6303 Current Probe. 

Opt. 03 - Substitutes A6303 Current Probe. 
Opt. 05 - Substitutes A6312 Current Probe. 
Opt. 09 - Deletes A6302 Current Probe. 
INTERNATIONAL POWER PLUG OPTIONS 

Opt. A1 - Universal Euro 220 V, 50 Hz. 

Opt. A2 - UK 240 V, 50 Hz. 

Opt. A3 - Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 

Opt. A5 - Switzerland 220 V, 50 Hz. 

See Customer Information Section for additional 
description. 

MEASUREMENT SERVICE OPTIONS 

Call your local Tektronix representative for a full 
list of service options. 

AM5030/AM503S 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 - Repair warranty extended to cover 
five years. 


AM503B 
Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 


Opt. ВЗ - Repair warranty extended to cover 
three years. 
See page 643 for further information. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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Probes for Current Measurement Systems 
A6312 * А6302 * A6302XL * A6303 " A6303XL * A6304XL 


" 
* Features 


A6312 
* 20 Amps Continuous/50 Amps Peak 


* DC to 100 MHz 

* 2 Meter Cable 

* Up to 0.15 in. Conductor Diameter 
A6302 

* 20 Amps Continuous/50 Amps Peak 
* DC to 50 MHz 

* 2 Meter Cable 

* Up to 0.15 in. Conductor Diameter 


A6302XL 
* 8 Meter Cable 


* 20 Amps Continuous/50 Amps Peak 
* DC to 17 MHz 


A6303 
* 100 Amps Continuous/500 Amps Peak 


* DC to 15 MHz 
* 2 Meter Cable 
* Up to 0.83 in. Conductor Diameter 


A6303XL 
* 8 Meter Cable 


* 100 Amps Continuous/500 Amps Peak 
* DC to 10 MHz 


A6304XL 
* 8 Meter Cable 


* 500 Amps Continuous/700 Amps Peak 
* DC to 2 MHz 


Applications 


e Motor Drives • Satellite Systems 
* Inverters * Transportation Systems 
e Power Supplies • Avionics 


ЕЕ р 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«№ See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 
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AM 503 Current Measurement Family 


AM 503 Family Current Probes 


A total of six current probes are available for 
use with the AM 503B and AM 5030 Current 
Probe Amplifiers. Since all six probes are of 
the split-core mechanical design, they easily 
clip on and off of a conductor. All the probes 
provide simultaneous DC and AC current 
measurements with a wide range of current 
amplitude and bandwidth capabilities. 


The AM 503 Current Probes convert the DC 
and AC flux field of a conductor to a voltage 
signal which is sent to an AM 503B or AM 
5030 Amplifier. The probes include both a 
Hall Effect device, which senses the DC cur- 
rent, and a ferrite transformer which senses 
the AC current. The probes also utilize a 
bucking current from the Amplifier, which 
eliminates core saturation. The bucking cur- 
rent for the A6302XL is 20 A, 100 A for the 
A6303XL and 500 A for the A6304XL. 


A6312, A6302 and A6303 
Current Probes 


The A6312, A6302 and A6303 offer a wide 
range of current measurement capability for 
the lab and bench environment. The A6312 
covers frequencies from DC to 100 MHz 
while the A6302 covers DC to 50 MHz. Both 
clip onto conductors up to 3.81 mm (0.15 in.) 
and measure continuous currents up to 20 A 
and peak currents up to 50 A as long as they 
do not exceed the amp*second product of 
100 A*ys. The larger A6303 measures higher 
amplitude, lower frequency currents. 


It clips onto conductors up to 21.1 mm 
(0.83 in.) in diameter. Its frequency range is 
DC to 15 MHz. It will measure continuous 
currents up to 100 A and peak currents up to 
500 A, as long as the Amp*second product 
of 10,000 A*us is not exceeded. 


The A6312, A6302 and A6303 are also com- 
patible with the 11A16 2-CH Current Probe 
Amplifier for the 11000 and DSA Series 
oscilloscopes. With the 11416, the А6312 
and A6302 are rated for 10.5 A, and the 
A6303 for 52.5 A. 


Probes for Current Measurement Systems 
A6312 * A6302 * A6302XL * A6303 * A6303XL * A6304XL 


A6303XL,A6304XL and A6302XL 


XL SERIES CURRENT PROBES 

The three XL current probes add both conve- 
nience and expanded current measurement 
capability. The XL probes are designed to 
operate with the AM 503B and AM 5030 
Current Probe Amplifiers. They are incompat- 
ible with the older AM 503 and AM 503A 
amplifiers. The XL (for extra long) probes 
have eight-meter cables, which allow you to 
reach test points on large devices such as 
heavy duty motors or automobiles. In addi- 
tion, connecting to test points on transporta- 
tion platforms such as trains, ships, or air- 
craft is much easier with the XL probes. 


The A6302XL and A6303XL are modified ver- 
sions of the A6302 and A6303 probes. The 
A6302XL can measure 20 A continuous 

(50 A peak) signals from DC to 17 MHz. The 
A6303XL can measure 100 A continuous 
(500 A peak) signals from DC to 10 MHz. 


The A6304XL is rated for 500 A continuous 
(700 A peak) and is the same size as the 
A6303XL. The A6304XL has a bandwidth of 
DC to 2 MHz and is especially well suited for 
measurements on high-performance invert- 
ers, motor drives, and other high current 
switch-mode control devices. The eight 
meter cable makes it very easy to access test 
points on devices physically separated from 
your measurement instrument. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


A6312 

100 MHz, 2 m, 20 A Current Probe. 

Includes: 6 in. (152 mm) Ground Lead (196-3120- 
01) and A6312 Instruction Manual (070-9603-00). 
A6302 

50 MHz, 2 m, 20 A Current Probe. 

Includes: 6 in. (152 mm) Ground Lead (196-3120- 
01), A6302 and A6302/XL Instruction Manual 
(070-3905-04). 

A6303 

15 MHz, 2 m, 100 A Current Probe. 

Includes: Carrying Case (202-0318-00); A6303 
and A6303/XL Instruction Manual (070-3906-03). 
Note: A6302/A6303 probes must be used with an 
AM 503, AM 503A, AM 5038 or AM 5030 Current 
Probe Amplifier. 


A6302XL 

17 MHz, 8 m, 20 A Current Probe. 

Includes: Same as A6302 Current Probe. 
A6303XL 

10 MHz, 8 m, 100 A Current Probe. 

Includes: Same as A6303 Current Probe. 
A6304XL 

2 MHz, 8 m, 500 A Current Probe. 

Includes: Carrying Case (202-0318-00); A6304XL 
Instructions (070-8939-01). 

Note: XL Probes work only with AM 503B or AM 
5030 Current Probe Amplifiers. 

MEASUREMENT SERVICE OPTION 
A6303/A6302XL/A6303XL/A6304XL 

Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 — Repair warranty extended to cover 
five years. 
See page 643 for further information. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


CE 


EE jr 


Demean registered facilities. 


Accessories*577 


AC Current Probes 


CT-1 * CT-2 * CT-4 


т 

laf Features 

CT-1 

* 25 kHz to 1 GHz 

* 12 A Maximum Pulse Current 
* 450 mA Maximum CW Current 
* For 50 Q Input 

* AC Only 

* Solid Core 

* ESD Testing 

* Disk Drive Read/Write Signals 
CT-2 

* 1.2 kHz to 200 MHz 

* 36 A Maximum Pulse Current 


CT-4 Current Probe 


The CT-4 is a robust clip-on high current 
transformer that extends the measurement 
capability of the P6021, A6302/XL, A6302, 
A6312 and TCP202 clip-on current probes. 
Maximum low frequency performance down to 
0.5 Hz is obtained using the AM 5035. Current 
amplitudes to 20,000 A may be measured 


* 2.5 A Maximum CW Current CT-1/CT-2 Current Probes using the A6302/XL, P6021, A6302, A6312 or 
* For 50 Q Input The CT-1 and CT-2 Current Probes are TCP202 (with passive termination), provided 
* AC Only designed for permanent or semi-permanent tHe amp"second ratings are not exceeded. 
• Solid Core in-circuit installation. Each probe consists of | The CT-4 may be used with the P6021 for 

a current transformer and an interconnecting | measurements at normal line frequency and 
CT-4 cable. The current transformers have a small above. (The P6022 апа А6303 are not com- 
* Pulsed Currents to 20,000 A hole through which a current carrying con- patible with the CT-4.) 
* Continuous Currents up to 2000 A p-p ductor is passed during circuit assembly. The CT-4 has receptacles for current probes 
• Accepts 1.5 in. Diameter Conductors The P6041 Probe Cable provides the connec- _ in either 20:1 or 1000:1 step-down ratios. 


tion between the CT-1 and CT-2 Current The 1.5 in. square split-core opening makes 
Transformers and a BNC oscilloscope input. A үх possible to clip onto large conductors with- 
50 © termination is required to terminate the || out breaking the circuit under test. Insulated 


* Measurements on Bare Conductors to 3000 
V Peak (1000 Vrms) CAT III 


"АС cable when connected to а high impedance (1 соге and shield assemblies allow measure- 

* Split Core Мо achat input. ae de deni: can ments on bare wires to 3000 V peak (1000 

А i € used to monitor several current transtorm- Vrms, CAT III), and to 14 kV with the includ- 
РА А6302, A6302XL, P6021 ers that have been wired into a circuit. ed high Ma bushing. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CT-1 С 

Current Probe, Current Transformer and Probe Current Probe, High Current. JO M AMI те орана нар гум 
Cable (42 in.). Includes: Carrying Case (202-0318-00); 12 in. ee номе ee 
ста wide, 4 fi. lng High Voltage Bushing (01-0194. емне сага е Се 
Current Probe, Current Transformer and Probe 00); Instruction Manual (070-6478-02). | mE | 
Cable. ADDITIONAL ACCESSORIES ny See Tektronix on the World Wide Web: 

Both Include: Instruction Manual (070-7957-01). ^ DC Bucking Coil - (015-0190-00). http://www.tek.com 


Opt. 09 - Current Transformer only (CT-1/CT-2). сє 


P6041 — Probe Cable (42 in.) only (CT-1 and CT-2). ge S0 9001 Tektronix measurement products 


are manufactured in ISO 
xem wow registered facilities. 
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AC Current Probes 


P6021 ° P6022 


" 
Pa € Features 


P6021 
* 120 Hz to 60 MHz 


* 15 A Peak 

* For 1 MO Inputs 

* Shielded Probe Heads 
* AC Only 

* Split Core 

P6022 

* 935 Hz to 120 MHz 

* 6 A Peak 

* For 1 MQ Inputs 

• Shielded Probe Heads 
* AC Only 

* Split Core 


Applications 


* Motor Drives 
* |nverters 
* Power Supply 
* Avionics 


P6021 and P6022 Current Probes 
The P6021 and P6022 Current Probes pro- 
vide versatile AC current measurements. 
Both probes provide accurate current mea- 
surements over a wide range of frequencies. 
The P6021 and P6022 allow current mea- 
surements without breaking the circuit by 
clipping onto the current carrying conductor. 
Shielded probe heads are not grounded when 
the slides are in their open positions, elimi- 
nating accidental grounding of the circuit 
under test. 


P6021 Current Probe 

For general purpose applications, the P6021 
provides wide-band performance with excel- 
lent low-frequency characteristics. Bandwidth 
is 120 Hz to 60 MHz. The passive termination 
is switchable from 2 mA/mV to 10 mA/mV. 


P6022 Current Probe 

With a head size of 0.47 in. x 0.25 in. 

(10 mm x 6 mm, about half the size of the 
P6021) and a bandwidth of 935 Hz to 

120 MHz, the P6022 is ideal for measuring 
currents in compact, high-performance cir- 
cuits. Passive termination output is switch- 
able between 1 mA/mV or 10 mA/mV. 


ORDERING INFORMATION 


P6021 


5 ft. Current Probe with Termination. 


Includes: 6 in. Ground Lead (196-3120-01); 
Instruction Manual (070-0947-04). 


Opt. 03 - 9 ft. with Termination. 


P6022 

5 ft. Current Probe with Termination. 

Includes: Same as the P6021; Instruction Manual 
(070-0948-03). 

Opt. 03 - 9 ft. with Termination. 

Passive Termination only — (P6021) — 

Order 011-0105-00. 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 
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Word Recognizer Trigger Probe 


P6408 


ГА | 
) 4 Features 


P6408 
* For TTL and TTL-compatible Logic 


* 17-Bits (16 Data Bits Plus Qualifier) 
• Synchronous and Asynchronous Operation 
* Easy to Use 


* Simplifies Digital Troubleshooting and 
Debug 


* Use with Any Oscilloscope 


P6408 


The P6408 is a 16-Bit word recognizer trig- 
ger probe for use with analog and digital 
storage oscilloscopes. It allows the oscillo- 
scope to trigger on user defined logic states 
(rather than on analog levels), thus extending 
the utility of the oscilloscope into digital trou- 
bleshooting and debug applications. 


The P6408 may also be used on oscillo- 
scopes with 15 to 35 pF inputs, when used 
with the P6109B probe or other probes 
which have a miniature size probe tip. The 
P6408 trigger word is manually programmed 
via miniature DIP switches on the probe pod. 
The P6408 derives its operating power from 
the device under test +5 V bus. 


Characteristics 

Input Channels — Data (Clock/Qualifier)/Power 
(Ground): 16 ( 1 )/1 (2). 

Input Logic Level - НІ (ONE)/LO (ZERO): 
22.0 V/« 0.7 V. 


Input Loading Current - 

HI (ONE): 20 pA max @ 2.7 V; 

LO (ZERO): -600 pA max Q 0.5 V. 

Maximum Input Voltage Swing — 0 V to « V cc. 
Maximum Non-destructive Input 

Voltage — 1 V (LO) to +15 V (HI). 

Word Recognizer Output Level - HI 
(ONE)/LO (ZERO): > 200 mV/s 70 mV. 


ASYNCHRONOUS MODE 

Maximum Trigger Frequency — 20 MHz. 
Minimum Coincidence Between Data Inputs 
Resulting in a Trigger - 40 ns. 

Maximum Coincidence Between any Two 
Data Inputs Without Producing a 

Trigger — 40 ns. 

Delay of Input Word Coincidence to Word 
Out - 20 ns. i 


SYNCHRONOUS MODE 

Power Requirements - +5 V +0.25 V, 100 
mA max. 

Recommended Instrument - Any instrumen- 
tation with 8 to 35 pF inputs. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


P6408 

Word Recognizer/Trigger Probe. 

Includes: Two (10-wide) Lead Headers 
(012-0747-01); Pkg. of 20 SMT KlipChip™ 

Adapters (SMG50); P6109B Probe 

(complete package); Instruction Sheet (070-6938-00). 


580-Accessories 


ADDITIONAL ACCESSORY 
Probe Power Cable — Order 174-1342-00. 
Used with 1101A Power Supply. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 
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Probe Accessory Packs, Test Leads, Cables 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


PROBE ACCESSORY BONUS PACKS 
020-1386-01 Accessory Kit; Package of 
12 (206-0364-00). 

020-1708-00 Accessory Pack; Standard 
Accessories to P6150. 


020-1908-00 Accessory Pack; P400 & P850. 
020-2106-00 Accessory Kit with 1 ea. Crocodile 
Clips, Red and Black. 

020-2137-01 Accessory Kit; Leads, Adapters and 
Marker Strips, for P5102. 


020-2140-00 Accessory Pack for P5205. Includes: 
2 ea 18 in. Extender Leads, Lead Adapters & 
Plunger Hook Clips. 


040-1487-00 Differential Mod Kit for P5100. 


131-4244-00 Probe Connector Pack of 100 ea. 
131-4209-00 & 136-0962-00. 


020-2134-01 Accessory Kit; Test, P6113B 
PROBE TIP GROUNDING HARDWARE 
013-0085-00 Probe Tip Ground Collor. 
131-1302-00 Ground Contact. 

166-0557-00 0.381 ID x 0.43 OD x 0.385 Long 
Ground Cover. 

175-1017-01 5 in. Grounding Strap. 


196-3295-00 6 in. Ground Lead with Double 
Ground Collar. 


196-3337-00 12 in. Ground Lead. 

344-0046-01 Mini-gator Clip, Steel Jaws. 
344-0465-00 Electrical Jaw-grip Clip, 20 mm Wide 
(open), Black. 

CRT SCREEN IMPLOSION SHIELDS 

337-2775-00 CRT Implosion Shield/Filter, Blue. 
337-2775-01 CRT Implosion Shield. 

PROBES TIPS & ACCESSORIES 


131-3685-01 Electrical Contact Spring Tip, 
Gold Plated. 


131-4280-00 Probe Tip Contact. 
131-4997-01 2 ea. Probe Tip Insulator Assemblies. 


206-0153-04 Probe Tip Relay Switch Assembly 
for P6046. 


206-0463-00 Probe Hook Tip for P6015A. 
013-0290-02 Probe Hook Tip Set (Large and 
Small) for P5100. 

134-0016-00 Banana Plug Tip to 10-32 Thread. 
013-0107-08 Probe Tip for Miniature/Compact 
Probes, Black. 

PROBE REPLACEMENT HEAD 

206-0438-00 Probe Head Assembly with Cable 
1.5m Long for P6205. 

ADDITIONAL TEST LEADS & CLIPS FOR HANDHELD 
METERS & OSCILLOSCOPES 

012-1482-00 Test Lead Set with one Red and 
one Black. 

IC TEST CLIPS 

344-0422-00 PQFP100 Test Clip Assembly. 
OTHER ACCESSORIES 

062-1675-00 Probe Card; P6062A/P60603A, DP. 
067-0563-00 Fixture, CAL; Shield. 

067-0681-01 Fixture, CAL; Tunnel Diode Pulser. 


CABLES 

COAXIAL BNC CABLES 

500 

012-0057-01 42 in., Male-to-Male. 
012-0076-00 18 in., Male-to-Male. 
012-0208-00 10 in., Male-to-Male. 
012-0482-00 36 in., precision (1%) Male-to-Male. 
012-1341-00 36 in., Male-to-Male. 
012-1342-00 24 in., Male-to-Male. 
750 

012-1339-00 24 in., Male-to-Male. 
COAXIAL SMA (ЗММ) 50 Q CABLES 
GENERAL PURPOSE FLEXIBLE CABLES 
174-1364-00 12 in., Male-to-Male. 
174-1427-00 20 in., Male-to-Male. 
174-1428-00 60 in., Male-to-Male. 
174-0679-00 2 m, SMA Male-to-Male. 
174-1120-00 8.5 in., SMA Male-to-Male. 
174-1341-00 1 m, SMA Male-to-Male. 


'015-1005-00 


015-1006-00 


_ oz: JO 
015-1015-00 


PRECISION, FLEXIBLE DELAY CABLES 
015-0560-00 2 ns, Male-to-Male. 

015-0561-00 5 ns, Male-to-Male. 

015-1005-00 2 ns, Male-to-Female. 

015-1006-00 5 ns, Male-to-Female. 
015-1019-00 1 ns, Male-to-Female. 

FIBER OPTIC CABLE 

174-2324-00 2 m, Fiber Optic Cable, 62.5 Micron, 
FC.PC to SMA 906. 

174-2323-00 2 m, Fiber Optic Cable, 62.5 Micron, 
FC/PC to BICONIC. 

SEMI-RIGID DELAY CABLES 

015-1015-00 500 ps, 4.5, Male-to-Male. 
015-1017-00 750 ps, Male-to-Male. 

BNC TO BANANA PLUG-JACK, 18 IN. 
012-0090-00 Black. 

BANANA PLUG-JACK TO BANANA PLUG-JACK, 18 IN. 
012-0031-00 Red. 

012-0039-00 Black. 

PIN-JACK TO PIN-JACK, 0.08 IN. DIA-PIN 
012-0180-00 Red, 18 in. 

012-0182-00 Black, 18 in. 

INTERFACE CABLES (NOT SHOWN) 

GPIB 

012-0991-00 2m, double-shielded. 


012-0991-01 1m, double-shielded. 
012-1282-00 0.5 m GPIB. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
NM 


http://www.tek.com 
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Probe Accessory Packs, Test Leads, Cables 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CENTRONICS 

012-1233-00 3 m, 4693 to Terminal. 

012-1214-00 8 ft. Male Centronics to PC 25-Pin D. 
RS-232C 

012-0911-00 10 ft. DB25 male — DB25 Female, 
straight through. 

131-4923-00 DB25 Male — DB25 Male 

gender changer. 

174-1453-00 For 222/224. 

012-1241-00 RS-232C, 9-Pin Female to 25-Pin Male. 
012-1379-00 RS-232C, 9-Pin Female to 9-Pin Male. 
TELEPHONE EXTENSION CABLE 

012-1364-00 84 in. RJ45 8-Position to 

RJ45 8-Position. 

EXTENDER HEAD FOR USE WITH SA-42, SA-46, 
SD-42 OPTICAL TO ELECTRICAL CONVERTERS 
012-1220-00 1m, Sampling Head Extends Cables 
for 11801B. 

012-1221-00 2 m, Sampling Head Extends Cables 
for 11801B. 

INSTRUMENT POWER CORDS 

161-0230-01 92 in. Power Cord, 125 V, 6 A, 3-pole. 
161-0104-00 98 in. Power Cord, 125 V, 10 A, 3-pole. 
VXI CABLE ASSEMBLIES 

CABLES WITH 160-PIN D-SUB CONNECTOR TO 
UNTERMINATED, ALL 5M, ALL 300 V, 80°C 
VX1630 80 Conductor Cable with E160F Connector 
to Unterminated. Used with VXI Module VX4330. 
VX1660 80 Conductor Cable with E160F Connector 
Male to Unterminated. Used with VXI Module 
VX4380. 

VX1664 8 Twisted Pair Shielded Cable with E160F 
Connector Female to Unterminated. Used with VXI 
Module VX4380. 

VX1665 40 Twisted Pair Shielded Cable with E160F 
Connector Female to Unterminated. Used with VXI 
Module VX4380. 

VX1666 16 Twisted Pair Shielded Cable with E160F 
Connector Female to Unterminated. Used with VXI 
Module VX4380. 

VX1667 36 Twisted Pair Shielded Cable with E160F 


Connector Female to Unterminated. Used with VXI 
Module VX4380. 
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CABLES WITH 96-PIN D-SUB CONNECTOR TO 
UNTERMINATED, 5M, 300 V, 80°C 

VX1650 96 Conductor Shielded Cable with 96-Pin 
D-sub Connector Female to Unterminated. Used 
with VXI Module VX4350. 


CABLES WITH 50-PIN D-SUB CONNECTOR TO 
UNTERMINATED, 5 M. 

VX1657P 25 Twisted Pair Shielded Cable with 
DD-50 Pin D Connector Male to Unterminated. 
Used with VXI Module VX4801, VX4244, 

VX4355, VX4357. 

VX1663 24 Twisted Pair Shielded Cable with 
DD-50 Pin D Connector Female to Unterminated. 
300 V, 80°C. Used with VXI Module VX4380. 
VX1733 16 Twisted Pair Shielded Cable 5 m L and 
2 ea. 10 Conductor Cable 5 m L with DD-50 Pin 
Connector Female to Unterminated. Used with 
VXI Module VX4286. 

VX1734 16 Twisted Pair Shielded Cable 5 т L and 
2 ea. 10 Conductor cable 5 m L with DD-50 Pin 
Connector Female to Unterminated. Used with 
VXI Module VX4287. 

VX1746 16 Twisted Pair Shielded Cable with DD- 
50 Pin D-sub Connector Female to Unterminated, 
EMI Suppression. Used with VXI Module VX4244. 


CABLES WITH 10-PIN ROUND CONNECTORS, 5 M 
VX1735 10 Conductor Cable with 10-Pin Round 
Connector Male, toUnterminated. Used with 

VXI Module VX4287. 

CABLES WITH 25-PIN D-SUB CONNECTOR TO 
UNTERMINATED, 5 M. 

VX1742P 12.5 Twisted Pair Shielded Cable with 
25-Pin D-sub Connector Male to Unterminated. 
Used with VXI Module VX4801. 

CABLES WITH 9-PIN D-SUB CONNECTOR TO 
UNTERMINATED, 5 M 

VX1732 3 Individually shielded, Twisted Pair Cable 
with DEM-9 ConnectorMale to Unterminated, Used 
withVXI Module VX4730. 

CABLES WITH 20-26 AWG FEMALE CONTACTS FOR 
D-SUB CONNECTOR ON EACH AND, ALL 11 IN., ALL 
300 V, 80°C 

VX1662 18 Twisted Pair Shielded Cable with 20-26 
AWG Female Contacts and Poke Contacts on each. 
Used with VXI Module VX4380. 

VX1661 8 Twisted Pair Shielded Cable with 20-26 
AWG Female Contacts and Poke Contacts on each. 
Used with VXI Module VX4380. 


SMB CABLE ASSEMBLIES 

VX1729 SMB Snap-on to BNC Male Coax RG188 
Cable. Available in 10 ft, 3 ft, 1 ft, L. 

VX1730 SMB Snap-on to SMB Snap-on RG188 
Cable. Available in 10 ft, 3 ft, 1 ft, 7 in. L. 

SMA CABLE ASSEMBLY 

VX1760 SMA to BNC Male Coax RG188 Cable, 
10 ft. L. used with VXI Module VX4101.D-sub 
Connector Kits. 

D-SUB CONNECTOR KITS 

VX1630S Connector Kit, 160-Pin D Plug Female, 
Connector and Hood, 300 V, to 80°C. 

VX1650S Connector Kit, 96-Pin D Plug Female, 
Connector and Hood, 300 V, to 80°C. 

VX1780P Connector Kit, 50-Pin D Plug, Male, 
Connector and Hood. 

VX1780S Connector Kit, 50-Pin D Plug, Female, 
Connector and Hood. 

VX1782P Connector Kit, 25-Pin D Plug, Male, 
Connector and Hood. 

VX1782S Connector Kit, 25-Pin D Plug, Female, 
Connector and Hood. 

VX1783P Connector Kit, 15-Pin D Plug, Male, 
Connector and Hood. 

VX1783S Connector Kit, 15-Pin D Plug, Female, 
Connector and Hood. 

VX1784P Connector Kit, 9-Pin D Plug, Male, 
Connector and Hood. 

VX1784S Connector Kit, 9-Pin D Plug, Female, 
Connector and Hood. 

VX1785P Connector Kit, 44-Pin D Plug, Male, 
Connector and Hood. 

VX1785S Connector Kit, 44-Pin D Plug, Female, 
Connector and Hood. 

VX1786P Connector Kit, 10-Pin Circular Plug, 
Male, Connector and Back Shelf. 

VX1786S Connector Kit, 10-Pin Circular Plug, 
Female, Connector and Back Shelf. 

MOD KIT 

VX1630M Mod Kit, VX4101 DMM Mod Kit for 
VX1630 Cable. 


Adapters, Connectors and Adapter Kits 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


e S 0058-00 103-0035-00 ‚5р 
Е ee 015-1011-00 0152101200 — 015-1018-00 
SMA ADAPTERS SMA CONNECTORS 
Adapters 015-0554-00 МА Male to BNC Female. 015-1011-00 МА Male to SMA Male. 
017-0064-00 BNC Male to GR. 015-0549-00 SMA Male to SMA Female. 015-1016-00 | 5МА"Т". 
103-0632-08 BNC Male to UHF Female. 020-1693-00 ЅМА Kit. 015-1018-00 — SMA Male to BNC Female. 
103-0033-00 — BNC Male to Binding Post. 015-0572-00 SMA Female to BNC Male. 015-1012-00 SMA Female to SMA Female. 
103-0035-00 ВМС Male to Dual Binding Post. || 015-0553-00 SMA Female to SMA Slide 020-1885-00 Fiber Optic Connector Kit w/ FC, 
103-0058-00 ВМС Male to № Female. On Male. ST, DIN, and SC Connectors 
103-0126-00 ВМС Male to Е type Female. 015-1006-00 SMA Female to GR. Specialty Connector Adapters. 
3.5 MM ADAPTERS 103-0403-00 RJ45 Phone Jack to 
015-0551-00 SMA Male to SMA Male. 9-Pin D-Sub Female. 
= N STYLE ADAPTERS 119-5116-00 ASC-108 Optical connector. 
& è 103-0058-00 N Female to BNC Male. 134-0016-01 Вапапа-јаск to Binding Post 
i 50 Q Current Loops. 
103-0045-00 N Male to BNC Female. 
103-0045-00 015-0672-50 50 Turn Current Loop. 
013-0076-00 — 5 0090-00 Connectors 015-0601-50 1 Turn Current Loop. 


103-0028-00 


011-0112-00 ВМС Male 75 to 50 © min. loss. E РА? а 
103-0045-00 ВМС Female to М Male. я“ о o | 
103-0090-00 ВМС Female to Dual Banana Plug. 103-0029-00 
131-4199-00 ВМС Female 75 to 50 © Type М По 0091 

Min. Loss. 
103-0076-00 ВМС Female to Alligator Clips. BNC CONNECTORS 
103-0261-00 ВМС Female to Alligator Clips. 103-0028-00 ВМС Female to BNC Male. 
103-0076-01 rin ig to Retractable 103-0029-00 ВМС Male to BNC Male. MISCELLANEOUS CONNECTORS 

р 103-0030-00 ВМС “Т”. Е Е «р» 
181-0112-00 PNC Female 751050 0 TypeN 103-0031-00 ВМС Elbow Male to Female. ыйа eee ae 
in. Loss. 

011-0128-00 | ВМС Insertion TEE. 
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Attenuators/Terminations 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


ATTENUATOR fugue, 2, X^ 
| зах anaw i 1—4 
не sd ў: 5 


011-0076-02 011-0049-01 


011-0055-01 


ba ies: =» 
was n bis 2 p 


011-0060-02 011-0056-01 


E 


011-0057-01 


BNC (See table next page). 


3.5 MM TERMINATIONS (NOT SHOWN) 
011-0150-00 | Female short-circuit. 


011-0148-00 Male 50 Q. 
011-0151-00 Male short-circuit. 


011-0155-00 Male 50 О Precision 
DC to 26.5 GHz. 


ATTENUATORS (NOT SHOWN) 
011-0118-00 75 Q to 50 Q matching, 
dBm to dBV. 


PROBE TIP ATTENUATORS (NOT SHOWN) 
010-0376-00 10X Attenuator P6201. 


010-0377-00 100Х Attenuator P6201. 
010-0384-00 10Х Attenuator P6202A. 


PROBE TERMINATIONS (NOT SHOWN) 
011-0105-00 ВМС to P6021. 


011-0106-00 ВМС to P6022. 


584-Accessories 


inside the U.S. see the price list in the back of this catalog. 


015-1021-00 
015-1003-00 915, 1004.00 


- © 


PRECISION TERMINATION 
SOn 10. 
DC-100KHr 

ПУ AMS MAX 

011-0123-00 TÉXTRONIX 


011-0129-00 


A 


015-1022-00 015-1020-00 


te es 
011-0092-00 


SMA (see table next page). 


IMPEDANCE MATCHING TRANSFORMERS 
120-1883-00 75 О to 50 О matching, 

50 kHz to 300 MHz. 
жи m 120-1884-00 75 О to 50 Q matching, 
а. WE 50 MHz to 1 GHz. 
011-0112-00 | 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


þe "^ TERM 
мй м тот» 


01 1-0099-00 | 011-0102-00 “у See Tektronix оп the World Wide Web: 


http://www.tek.com 


50 О POWER DIVIDER 
015-0565-00 SMA female connector. 


Designed for use in broadband 50 Q systems where 
the mismatch introduced by ordinary “Tee” connec- 
tors is undesirable. Load isolation is nominally 6 dB 
while the voltage attenuation ratio is nominally 2X 
(input to either load arm, other load arm terminated 
in a standard 50 Q termination). 


Attenuators/Terminations 


ATTENUATORS/TERMINATIONS SELECTION GUIDE 
ВМС 50, 75, and 93 Q (see photo on previous page) 


Impendance Z-Tol Atten. Tol. Freq. (DC Avg. Power Peak 
Type (Q) (Q) Atten. (В) (dB) to Watts) (Watts) Power Max. VSWR 
011-0049-01  Feed-through termination — 50. zoom A. М 8 1Gnz —— 5 M 300 1.2 DC to 1 GHz 
011-0059-02 20 +0.4to1GHz 2GHz 2 500 1.1 DC to 1 GHz 
мю ||| | | ә и Жш 0.6 1-2 ВН. 10.2 GHZ 
011-0060-02 14  +0.4t01GHz 2GHz 2 500 1.1 DC to 1 GHz 
ниття | ии Ww 40.6 1-22 GHZ 227102 GHZ | 
011-0069-02 6 +0.3to1 GHz — 2 GHz 2 500 1.1 DC to 1 GHz 
вини | | 0 Ми —K 105 1-2 GHz. 50e ELIO 2 GHZ 
011-0076-02 500 1.1 DC to 1 GHz 
eee о МИ 2091-2680: —— В 1.2-1 to 2 GHz — 
011-0099-00 - 1.1 DC to 100 MHz 


gua d. 1.2-1 to 2 GHz 
011-0055-01 
011-0056-01 


011-0155-00 Coax termination | 50 2% 05 109 DCto265GHz — 
*1 011-0103-00 red color body; 011-0103-01 green color body; 01-0103-02 white color body. 


SMA (3mm) 50 © (see photo on previous page) 


Impendance Z-Tol Atten. Tol. Freq. (DC Avg. Power Peak 
Type (Q) (Q) Atten. (В) (dB) to Watts) (Watts) Power Max. VSWR 
015-1001-00 Attenuator 50 +1.0 2X 6 x0.3 18 GHz 1 500 1.15 DC to 4 GHz 
1.25-4 to 12.4 GHz 
— иитии HEU EM | — MEUM и o — 
015-1002-00 Attenuator 50 +10 5X 14 +0.5 18 GHz 1 500 1.15 DC to 4 GHz 
1.20-4 to 8 GHz 
1.25-8 to 12.4 GHz 
015-1003-00 Attenuator 50 +1.0 10X 20 +0.5 18 GHz 2 500 1.15 DC to 4 GHz 
1.20-4 to 8 GHz 
1.25-8 to 12.4 GHz 
И nl ШШШ EEE oe 1.35-12.4 to 18 GHz 
015-1004-00 | Termination (female) 50 +0.5 NA NA NA 18 GHz 0.5 200 1.05 DC to 4 GHz 
1.10-4 to 12.4 GHz 
Te ee 000090 1.15-12.4 to 18 GHz 
015-1020-00 | Short-circuit 
"—"— termination (male) ^ $m ) — о. Loo M м NEM ИИ МА 18642 М МА. Beg c. 
015-1021-00 Short-circuit 
ч termination (female) | — RM. MNM ПИЙ Nae МА. МА... 18GHz МА NA Е p ut 
015-1022-00 | Termination (male) 50 +0.5 NA NA NA 18 GHz 0.5 100 = 
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Instrument Carts/Workstations 


CONTENTS Instrument Carts/Workstations 


TDS SERIES OSCILLOSCOPES Tektronix can free up your valuable work space, make sharing and moving equipment easy, 
K420 Bench-Height Cart............. and get you closer to the device under test. 

K465 Storage То\уег............................ Our ergonomically designed instrument carts and workstations bring a higher level of functionality 
K415 Transport Cart ` to the end user, while safeguarding your instrument investment. 


All new instrument carts and workstations can be customized to meet your specific requirements. 


комы tower The carts are shipped ready to assemble, allowing maximum configuration flexibility. The shelf 


K212 Portable Instrument Cart 589 һеіоһі of the carts can be quickly and easily adjusted. 
Test Station (016-1239-00)................. 
INSTRUMENT COMPATIBILITY CHART 
TEST STATION 

K212 K415 K420 K465 K475 (016-1239-00) 
Oscilloscopes/Digitizers 
11000 Series CSA 803A 404 | — . AEN S m AEN ie 
DSA 600 Series. | СЯ ИЙ. M MM 
2200/2400 Series y я s 
305/314/336 E C ы EAS 
5000/7000 Cabinet COSME... o AM 
5000/7000 Rackmount no ИИ: = ЭЛ _ 
TDS 300/400 Series а. EM МЛ E " 
TDS 500,600700,800Series — —— AEN x LAM Н.а 
TAS Series ES. ANE. NEM М 
2500/2600 | Ep . EN rae. Eee 
TLS 216 — | У и И 
Television/Spectrum Analyzers | Е 
1480 Series Cabinet n m3 uv CODO AMNEM ee 
1480Rackmount — X 977 | DE. 
17ХХ Cabinet — itin SARREN NE Н 
17XX Rackmount EM. $ о | А 
1910 E У 699 С Ы. 
2710 Series — NN - SM | ИТ И 
2750Seres — s HAMM № AEN г. NS. 
2780/2790SerieS — — do. IS ПИ  —- 
490 Series | У ° 
Logic Analyzers 
1280 — у. КЫ JUN iia Um жм 
DAS? 9200 _ NEM AMNEM NM AMENS . mo > 
a MM № е - Uc - © une 
Prism 3000 i » Ae. AEN I x Ж 
TLAS00/700"" | m ADAM ___ о И WT 
DAS? NT PME з Con ИИИНИН 
DAS?XP — .. | н | Е 
Curve Tracers 
3704А/371,.372 e B н DER y nu 
577. Е ии И -—-— 


Y - Recommended 
e - Compatible 


*1 LACART is the K420 Cart equipped with a mouse pad and skyhook. 
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Instrument Carts/Workstation 


K465 * K420 


" 
Pa € Features 


K465 
* Four Rack-width Shelves 


* Designed for Use with 11K Series and CSA 
Series Oscilloscopes 


* Tiltable Shelf with Positive Locking 
* Three-quarter Shelf for Printer 
* Bottom Shelf with Drawer 


* Tough Steel and Aluminum Construction 
Means a Secure Platform for All Your 
Instruments 


* Shipped Ready to Assemble to Give 
Maximum Configurability 

K420 

» Stable/Mobile Platform 

* Tiltable Shelf for Optimum Viewing 

* Work-bench Height 

* Heavy-duty Nylon Instrument Straps 

e Surge and Noise Suppression 


* Surge-protected Four Outlet Power Strip 
Accessory 


* Shipped Ready to Assemble 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 


Rack-width Portability 


The K465 Instrument Tower is specifically 
designed for Tektronix larger oscilloscopes 
like the 11K Series and the CSA Series. 
These sturdy carts provide stable and safe 
instrument mobility with large smooth-rolling 
four-inch dual durometer twin wheel casters. 
The tiltable shelf has infinite positive locking 
positions between horizontal and 26 degrees. 
The three-quarter shelf is intended to hold a 
printer or other small device. In addition, the 
spacious accessory drawer provides 
convenient storage for power cords, probes, 
manuals, and small parts. 


Durable Work Bench 


These sturdy, portable carts are specifically 
designed for the Tektronix TDS Series 
Oscilloscopes used in digital design, 


PHYSICAL CHARACTERISTICS 


telecommunications service and installation, 
and manufacturing environments. The tiltable 
shelf is rack-width to accommodate your 
instruments. The cart handle can serve dou- 
ble duty as a probe drape. 


In addition, the spacious accessory drawer 
provides convenient storage for power cords, 
probes, manuals, and small parts. 


Characteristics 
Shelf Tilt — 0? to 26°. 


Shelf Loading — Top Shelf: 35 Ib. (16 kg). 
Middle Shelves: 82 Ib. (37 kg). 


Basket: 50 Ib. (23 kg). 
Shelf Tilt — 0° to 26°. 
Shelf Loading — 82 Ib. (37 kg) per shelf. 


Drawer Dimensions — 18 in. x 19.5 in. x 4 in. 
(645 x 495 x 102 mm). 


K465 K420 
Dimensions mm in. mm in. 
Width Омега Cart — ^ 688 25 бей ^ 635 25 _ 
Tit Зе... 502 1979 — Top Shelf 502 19.75 _ 
а А! Other Shelves and Drawer Bottom Shelf 
Height — Overall Cart КИНЕ TAM. CES Ти 
Depth Overall Cart | | Overall Cart | | 620 244 | 
MMC 49 165 Тор Shelf | 533 — 21 
Middle and Bottom Shelves Bottom Shelf 
жей NOUIS апи роп оное LS RN S | З 
Net 26 57 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


K420 

Work Bench Cart. 

Includes: Probe Holders, Two Heavy Duty Nylon 
Instrument Straps, Instrument Manual, Retainer 
Bar, Hex Wrench, Level. 


K465 

Instrument Tower. 

Includes: Two Probe Holders, Four Nylon 
Instrument Straps, Instrument Manual, Level, Hex 
Wrench, Retainer Bar. 


Instrument 


RECOMMENDED ACCESSORIES 

U.S. Power Strip — UL Listed, Four Outlet, 15 ft., 
Noise/Surge Suppression. Order 131-5342-01. 
Skyhook — Order 384-1800-00. 

Mouse Pad — Order 436-0317-00. 
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Instrument Carts/Workstation 


K415 * K475 


= 
Pa € Features 


K415 
* Constructed of Extruded Aircraft Aluminum 


* Tactile Fit and Hold Soft Form Handle 
* Stable/Sturdy Platform 

* Easy Assembly 

* Height Adjustable Shelves 


K475 
* Rugged Workstation Tower Offering Sturdy, 
Mobile Instrument Platform 


* Oversized Shelf for Larger Oscilloscopes or 
Fixed Keyboard Platform 


* 4 |nstrument Restraining Straps 


* Steel and Aluminum Design Ensures Solid 
Support 


* Shipped Ready to Assemble to Give 
Maximum Configurability 


Unmatched Value in 
Portability 


The K415 Transport Cart, one of two mid- 
height carts, is constructed of nearly inde- 
structible high-strength aluminum. These 
sturdy carts are ideal general purpose utility 
carts for holding Tektronix portable oscillo- 
scopes, 1230 Logic Analyzers, and other 
general purpose service instrumentation like 
the Tektronix TM 5000 and 7000 Series. The 
K415 consists of two rack-width shelves, 
plus a drawer for storage. 


PHYSICAL CHARACTERISTICS 


Dimensions 


Width Overall Cart — 


Top Shelf | 


For your local Tektronix representative see the list in 

the back of this catalog or outside the U.S. call: 

1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
“у See Tektronix on the World Wide Web: 
МИМ http://www.tek.com 


Portability For Larger 
Oscilloscopes 


The rugged K475 Workstation Tower is 
designed for rackmount applications required 
in digital design, research and development 
and manufacturing environments. This cart 
holds Tektronix’ larger oscilloscopes, like the 
DSA Series, providing stable transportation. 
It includes an extra long shelf (26.6 inches) 
with ample work space in front of the scope 
and three three-quarter shelves with loading 
capacity of 75 Ib. per shelf. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


K415 

Transport Cart. 

Includes: Two Probe Holders, Two Heavy Duty 
Nylon Safety Straps, Hex Wrench, Instruction 
Manual, Level. 


K475 

Workstation Tower. 

Includes: Two Probe Holders, Four Nylon 
Instrument Straps, Hex Wrench, Level, Instrument 
Manual. 


588-Instrument Carts/Workstations 


RECOMMENDED ACCESSORIES 
U.S. Power Strip — UL Listed, Four Outlet, 15 ft., 
Noise/Surge Suppression. Order 131-5342-01. 


Skyhook — Order 384-1800-00. 
Mouse Pad — Order 436-0317-00. 


Instrument Carts/Workstation 


TEST STATION * K212 


uU 
Pa Features 


TEST STATION (016-1239-00) 
* Organizes System Hardware 


* Provides Additional Work Area 
* Slide Out Keyboard 

* Height Adjustability 

* Practical and Sturdy 

• Shipped Ready to Assemble 


K212 

* For All Portable Instruments 

* Sturdy and Mobile Platform 

* Enhances Sharing and Work Space 
* Tiltable Top Tray 


* Locking Front Casters System Mobility and Work Space Characteristics 

* Four Outlet Power Strip Option Functionality Shelf Loading ~ 75 1. per shelf; 100 Ib. on 
The Test Station is perfect for use with sys- main desktop. 
tems requiring multiple pieces of equipment. Low Cost Portability 


It can be used as a standalone work space 
; Е The K212 column and trays are made from 
with enough room for a scope and acces high strength aluminum; the base is ther- 


sories, as well as an additional work area. 

The Test Station consists of the main desk moset polyester. 
top, two shelves, a slide out keyboard, man- 

ual holders and power cord channel. Both 

the shelves and base are height adjustable. 


PHYSICAL CHARACTERISTICS 


Test Station K212 Opt. 22 


Dimensions Test Station (016-1239-00) mm K212 mm in. 
Width — Dor a eh ae ИИ Overall Cart 435 17. 
Height _ Overall Cart 840 33 _ 
Depth Overall Cart | $550 216 d 
Weight kg Ib. 
Net 9—20 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix on the World Wide Web: 
“ЙМ hitp://www.tek.com 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TEST STATION Opt. 10 - Add Four Outlet Power Strip. RECOMMENDED ACCESSORIES 

Order 016-1239-00. Opt. 12 - Add Second Tray. U.S. Power Strip - UL Listed, Four Outlet, 15 ft. 
Includes: Slide Out Keyboard Tray, Cable z А Noise/Surge Suppression. 

Management Channel, Manual Holders. Opt. 22= Combines Opt 10/12, Order 131-5342-01. 

K212 Skyhook Order 384-1800-00. 

Portable Instrument Cart. Mouse Pad Order 436-0317-00. 


Includes: Two 1 in. x 5 ft. Securing Straps, 
Retaining Bar, Instruction Sheet, and Probe Holders. 
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Additional Accessories 


w 
) € Features 


PORTABLE INSTRUMENT 
TRANSIT/CARRYING CASES 


* High Strength 
* Foam Padding 
* Custom Fit 


PORTABLE INSTRUMENT 
PROTECTIVE COVERS 


* Custom Fit 


* Waterproof Vinyl for Complete Enclosure of 
High-impact Plastic for Front Panel 
Enclosure 


FRONT COVERS 
» Snap-on Front Cover 
* High-impact Plastic 


POWER SUPPLIES 
* Wall Mount Power Supply 


RECHARGEABLE BATTERY PACK 
* Battery Packs 
* Cigarette Lighter Plug-ins 


INSTRUMENT FOOT SWITCH 
* Foot Operated Start, Switch Measurement 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
МИЛМ http://www.tek.com 


590-Additional 


Portable Oscilloscope 


Complete Covers 


Portable Instrument 
Transit/Carrying Cases 


Rugged transit cases molded of high strength 
glass-epoxy protect your instruments from 
hostile environments, shock, vibration, mois- 
ture, and impact. Recommended for shipping 
or transporting your instruments. 


Adjustments can be made to the internal 
padding of the 016-0792-01 to accommo- 
date a wide variety of portable instruments 
and accessories. 


Accessories 


A 
(4191) 


1.25 
(8:17) Bottom foam 


016-0792-01 (Shown) 


Front Covers Only 


Portable Instrument 
Protective Covers 


The covers provide protection for the instru- 
ment during transport or storage. Made of 
waterproof vinyl, the covers are available for 
both laboratory and portable instruments. 
The covers for 5000/7000 Series have clear 
vinyl frontal areas. 


Front Covers 


Front covers are available for most portable 
oscilloscopes, spectrum analyzers, and 
TM 500/5000 mainframes. 


Additional Accessories 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


PORTABLE INSTRUMENT TRANSIT/CARRYING CASES PORTABLE INSTRUMENT PROTECTIVE COVERS Power Supply — 1.2 W; 12 V 100 mA, unregulated, 


Hard Sided Case — 7300/7400/7600 Series. 120 V AC 60 Hz, 183 cm CABL. Order 119-4488-00. 
271X Family. Order 016-0792-02. Order 016-0192-01. Alkaline Battery — 9.0 V, 500 mAH at 510 Q to 
278X, 279X Family, OF150, OF235. 5000 Series. Order 016-0544-00. 4.8 V, 1604 Case. Order 146-0017-00. 
Order 016-0658-00. 434/464/466. Order 016-0365-00. Storage Battery — 6 V, 0.75 AH, with 3 A fuse. 
TM 515. Order 016-0643-00. TM 504. Order 016-0621-00. er | 
Soft Sided Case — TM 503. Order 016-0620-00. Power Supply Amplifier — Order 015-0114-00. 
271X Family. Order 016-1158-01. FRONT COVERS Wall Mount Power Supply - 110 V AC-50/60 Hz, 
278X, 279X Family, OF150, OF235. 2400 Series. Order 200-3199-01. to 9.5 V DC-1.5 A. Order 119-1847-02. 
Order 016-0659-00. 2245A, 2246A, 2247A. Wall Mount Power Supply — 115 V AC, to 9 V 
Carrying Strap - 2200/2300 Series, 271X Family. | Order 200-3232-01. DC-1A. Order 119-4242-00. 
Order 346-0199-00. 2235A, 2236А/271Х Family. ACCESSORIES 
Order 200-2520-00. Instrument Foot Switch — SPDT, 7 A, 125 V AC 
2201, 2205, 2211, 2225. with micro phone plug. Order 260-1189-02. 
Order 200-3397-00. 
TM 506. Order 200-1728-00. For your local Tektronix representative see the list in 
TM 504. Order 200-1727-00. the back of this catalog or outside the U.S. call: 


TM 503A. Order 200-3554-00 1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


POWER SUPPLY See Tektronix on the World Wide Web: 
Rechargeable Battery Pack - 2 x 4 V, 224. http://www.tek.com 
Order 146-0075-00. 

Wall Mount Power Supply — 120 V AC, 224. 

Order 120-1807-00. 

Cigarette Lighter Plug Power Cable Adapter — 

224. Order 174-1734-00. 

Battery Pack, 6 V, 12 A, Lead-Acid Battery — 

A6906S. Order 650-3022-00. 

Probe Power Supply with Amplifier — 

P6046. Order 015-0106-00. 

Wall Mount Power Supply, 120 V AC in, 12 V 

100 mA-1.2 W out — J7, J8. Order 119-5032-00. 
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Additional Accessories 


W 

La € Features 

* Viewing Hoods 

* Blank Plug-in Chassis 

* Blank Panel 

* Plug-in Storage Compartment 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


RA See Tektronix on the World Wide Web: 
XQ http://www.tek.com 


€ 


016-0592-00 


016-0180-00 


The viewing accessories normally mount on 
the instrument graticule cover. Some may 

fit camera-mounted bezels. If you intend to 
use a camera on your instrument, check with 
your Tektronix Sales Engineer for bezel-viewer 
compatibility. 


Folding Viewing Hoods 


BLANK PLUG-IN CHASSIS 

Available for all Tektronix mainframes. The 
11000 Series provides a blank plug-in only. 
The 7000 Series includes a bare printed 
circuit board. 


BLANK PANEL 

When operating the 5000/7000 Series main- 
frames with less than a full complement of 
plug-ins, the blank panel may be used to cover 
an unused compartment. The panel for the 
7000 Series is also good for EMC Shielding. 


PLUG-IN STORAGE COMPARTMENT 

The plug-in storage compartment provides 
storage space for probes, cables, “tees”, 
accessories, and small tools. Inside dimen- 
sions: 250 mm long x 51 mm wide x 106 mm 
high (9-7/8 x 2 x 4-1/4 inches). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


FOLDING BINOCULAR 

For 2200 Series, 2445A/B, 2465A/B, 2467B, 
271X/A Family, 434, 455, 464, 466, 465B, 
475, 475A. Order 016-0566-00. 


FOLDING 
For 577, 5000, 7000, 11000 Series. 
Order 016-0260-00. 
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BLANK PLUG-IN CHASSIS 
11000 Series. Order 016-0829-00. 


7000 Series. Order 040-0553-04. 
5000 Series. Order 040-0818-04. 
TM 500 Series. Order 040-0652-06. 


Accessories 


inside the U.S. see the price list in the back of this catalog. 


BLANK PANEL 
7000 Series. Order 016-0155-00. 


5000 Series. Order 016-0452-01. 


PLUG-IN STORAGE COMPARTMENT 
Order 016-0362-02. 


Additional Accessories 


Dimensions — Exclusive of Plug-in Units and Probes. 


Symbol Definition 


—— Height of front panel —  — — | 
L Rack front to rearmost permanent fixture 
..XMUdingcabls  ' ^ ue 
Е. Back of front panel to foremost protrusion 
E Maximum forward clearance with 


D Min. Minimum mounting depth from front 
— mounting rail to rear mounting rail 


D Max. Maximum mounting depth from front 
mounting гай to rear mounting rail _ 


RACKMOUNT KIT SELECTION GUIDE 


H L F E D Min. D Max. 
Instrument Part Number in. cm in. ст. in. cm in. cm in. cm in. cm 
DSA 601, DSA 602, 1201/A, 040-1214-03 1225 311 243 61.7 24 61 31.7 80.5 1463 372 27.75 70.49 
11301/A, 11302/A, 11401, 
11402/A, 11403/A 


7704А, 7104, 7934 
5100, 5400 Series 


TM 508 with 1/2 Rackwidth Adapter 040-0617-02 53 13. 16.5 З і 2.8 24.6 62.5 = = a = 


*! Cradle mount to rackmount a cabinetized instrument. 

*2 For the 2211, 2201, 2225, 2205 oscilloscopes, and the 2815 Opto-Electronics scope when ordered with a rackmount kit (Option 1R) from the factory, the 
front feet of the instrument are removed. This reduces instrument height by one-half inch and cannot be reversed. When a field retrofit rackmount kit is 
installed, the instrument feet will remain integral to the instrument. 
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Additional Accessories 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


CATHODE-RAY TUBE LIGHT FILTERS 
Instrument*! 


Color 


inside the U.S. see the price list in the back of this catalog. 


Part Number 
378-0691-00 


378-0115-01 
378-0115-02 
378-0115-00 


Graticule (Clear) 
Clear Shield 


337-1674-00 
337-1674-10 
337-1674-13 
337-1674-06 


337276000 — 


Blue Implosion 


Shield — — 1. 


Blue*? 
Clear Implosion 
Shield*? 


337-2775-00 
337-2775-01 


378-0199-03 
378-0208-00 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


© 


594-Additional 


See Tektronix on the World Wide Web: 


http://www.tek.com 


Accessories 


CATHODE-RAY TUBE LIGHT FILTERS 


Instrument*! 
7603 


7613/7623/ 
7623A/ 
7633 


743 0 


7700 
Series/ 
7613/ 
7623/7100 
Series/7900 


Instrument*! 


465/465B/475/ 


7400/7603 


uum tnn m 


7100/7800/ 
7900 Series/ 
7613/7623/A/ 


The mesh filter improves display contrast for instrument viewing 


Color 

Blue 

Amber 

Gray 

Green 

Spectrum Analyzer 
Graticule 

Blue Implosion 
Shield *2 

Clear Implosion 


Shield 


Spectrum Analyzer 
Graticule 


Green (UV) | 


Blue*? 

Gray 

Green 

Spectrum Analyzer 
Graticule 


N/A 


NA 


Part Number 


378-0684-00 
378-0684-01 
378-0684-02 
378-0684-03 


337-1439-01 
337-1700-01 


_ 337-1700-04 


378-0625-07 
378-0625-03 


378-0625-00 — 


378-0625-02 
378-0625-03 


337-1159-02 


Part Number 


378-0726-01 


378-0696-00 — 


9r9-0007-00 г 


under high ambient light conditions. A fine metal screen with a matte 


black surface is utilized to reduce light reflections. Although light 
transmission from the CRT is reduced to approximately 28%, the 


high attenuation of external reflections allows viewing low intensity 


displays in room light or other bright surroundings. 


The mesh filter also serves as an EMC filter. Installed on the 
instrument, the metal frame of the filter is grounded, providing effec- 
tive filtering of the EMC spectrum. 
*1 For cabinet and rackmount instruments unless otherwise noted. 
*? Standard filter supplied with instrument. 


Television Test Products 


As new video technologies emerge and proliferate, one name above all others identifies the 
products that help make it all work. And keep working...Tektronix. 


Tektronix delivers the test and measurement tools to help create and distribute television 
throughout the world. We've been a part of the committees that define industry standards. 
And, our developments and contributions to television technologies have earned Tektronix 
eight Emmy awards, one Oscar and over 130 video patents. 


Solutions for design, manufacturing, maintenance and calibration - you'll find them all in the 
broad range of Tektronix video and audio test products. 


PICTURE QUALITY ANALYSIS SYSTEM 
РО o ce teehee I ST 596 
MPEG TEST SYSTEM 

MIS20US sn inc S 597 
МТС2ВО ее а he 598 
MIB200. Be caine re es 598 
MEASUREMENT SETS 

БЕЛД а 599 
УКМ ООО е Б Е ы EET. ны 600 
УМ1ОЛЛАД КО ДЫ ЫЕ cece cece cers 603 
VMTAO/VMTAT... нл иии 603 
ЗУВАННЯ В а 603 
WAVEFORM MONITORS/VECTORSCOPES 
WENE GU ЕН ЕС. а ана 604 
WEM ЗА. 604 
WFM600 SERIES ..........5..4:. caer 605 
МЕМО О У пря пов 605 
МЕ БОО ны 606 
1705А,1710Ј, 1720, 1730 Series......... 607 
1740, 1750, 1760 Series...................... 607 
GENERATORS/INSERTERS/ANALYZERS 
SDADUL aduer 609 
EGOSTTACEGCOM22:5 ДЫШ ылайы 609 
SPG ОА SPG 2а 610 
5Р@ 422. SPG 1000ж... ай 611 
ПОО Б ди а ай 612 
TPG:20-198:95. 535 desc ceti 613 
TSG 100 ТОВ, eset eeepc ms 614 
TSG 120, TSG 130A, TSG 131A, ......... 615 
ISGAYOA- TSG 170D. sss 616 
TSG 200, TSG 271, TSG 422................ 617 
TSG 601, TSG 1001, PSC1125............. 618 
VITS 100, VITS 200, VITS 201 ............. 619 
ЧОЛ e cec M ec mE MET 619 
AUDIO 

AM70, ASW100M, ASW100F............... 620 
ИРЕ UE S. ка д eer 621 
HP s. ce a ee 622 
764, 760A/N/D ASG 100/ASG 140 ....... 623 
AVGODTAJE/MS еле 625 
RF/CABLE 

СМР500, 6595500; CSS50.................... 626 
RFMON REM IDin зака Иша: 627 
051000 Series, 051200 Series............ 637 
TV1350, TV1340, TV1330 Series ......... 638 
DVT2D0-BDS200. жиди 639 
SPECTRUM ANALYZERS 

арке er a 628 
Sp us Жене tors ati ое 635 
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Picture Quality Analysis System 


New PQA200 


W 
laf Features 


* Provides Fast, Accurate and Repeatable 
Objective Measurements of Picture Quality 
Against a Reference 


* Delivers Invaluable Information for the 
Evaluation and Optimization of Digital Video 
Compression Systems 

* Task-specific Hardware Reduces Analysis 
Time From Hours Into Seconds 


New PQA200 


Picture Quality Analysis System 


Introducing the PQA200...the industry's only 
objective picture quality measurement tool 
that actually looks at video. 


The PQA200 delivers analysis of picture qual- 
ity with repeatable objective measurements 
that directly replicate subjective human visual 
assessments. This provides invaluable infor- 
mation to enable optimum video compres- 
sion without compromising picture quality. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
М http://www.tek.com 


CE 


ты 


Screenname registered facilities. 


completing the business reply card in the 


| For product detail, request a TV catalog by 
LU] back of this catalog. 


Based оп a Windows NT" workstation, the 
PQA200 is both a generator and analyzer of 
reference test material for testing com- 
pressed video systems. Standard inputs and 
outputs are 270 MB/s serial component 
(Rec. 601). Option 01 provides analog com- 
posite NTSC/PAL inputs and outputs. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


OPTIONS Opt. A2 — United Kingdom power cord. 
Opt. 01 — Analog Video Inputs/Outputs for PQA200. Opt. АЗ — Australia power cord. 
Opt. A1 - Universal Europe power cord. Opt. A5 - Switzerland power cord. 


PQA200 
Picture Quality Analysis System. 
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MPEG Test Systems 


New MTS200 Series 


MTS200 SERIES 
* MPEG and DVB Compliance Testing 


* Data Rates to 60 MBits/second 


* Real-Time Analysis of Transport Streams 
(MTS205 or MTS215 real-time analysis only) 


* On-line Storage of Captured Transport 
Streams (MTS210 or MTS215 deferred- 
time analyzers only) 


* Create and Generate Custom MPEG and 
DVB-compliant Transport Streams (MTS210 
or MTS215 deferred-time analysis only) 


* Intuitive Interface Based on Windows® NT 


* Modular Concept — Purchase Only 
Performance Required Today (real-time 
analysis, deferred-time analysis, or 
generator capability) — Easily Upgrade 
in the Future as Your Needs Change 


* Rack-mount Configuration Available 


® 


Digital Video 
Broadcasting 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


AY See Tektronix on the World Wide Web: 
“ММУ hitp://www.tek.com 


cE 
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Doeme registered facilities. 


New MTS200 


MTS200 MPEG Test System 


The MTS200 Series MPEG Test Systems 
provide innovative solutions to meet the 
challenges of designing and testing MPEG 
transport systems. The MTS200 Series 
products are based on an industry-standard 
computing platform that provides flexible 

and expandable test capabilities. The MTS200 
Series provides three primary capabilities: 
real-time analysis, deferred-time analysis, 
and custom transport stream generation. 


no 


sy ПН 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


MTS205 
Real-Time Analyzer. 


MTS210 

Deferred-Time Analysis System and Transport 
Stream Generator. 

MTS210 OPTIONS (ONE REQUIRED) 

Opt. 1A - Deferred-Time Analysis System only. 
Opt. 16 - Custom MPEG Transport Stream 
Generation only. 

Opt. AG - Deferred-Time Analysis System with 
Custom MPEG Transport Stream Generation. 


MTS215 MPEG TEST SYSTEM 

INTERNATIONAL POWER CORD OPTIONS 

Opt. A1 — Universal Euro 220 V, 50 Hz. 

Opt. A2 - UK 240 V, 50 Hz. 

Opt. АЗ - Australian 240 V, 50 Hz. 

Opt. A5 — Switzerland 220 V, 50 Hz. 

MTS200 SERIES UPGRADE KITS 

MTS1F05 — Updates existing MTS100 to MTS215 
features and functionality. 

MTS1F03 — Updates existing MTS100 to MTS210 
Opt. AG features and functionality. 


Television 


MTS2F01 — Updates MTS205 to MTS215 features 
and functionality. 

MTS2F04 — Updates MTS210 to MTS215 features 
and functionality. 

MTS2F06 - Updates MTS210 Opt. 1G or MTS210 
Opt. 1A to MTS210 Opt. AG features and 
functionality. 

MTS2F1R - Adds rackmount capability 

(Proliant only). 

MEASUREMENT SERVICE OPTIONS 

Opt. C5 — Adds five years of calibration services. 
Opt. R2 - Two years repair protection. 
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MPEG Test Generator/Decoder 


MTG200 • MTD200 


MT6200*1 

e Seamless Looping of MPEG2 Transport 
Streams 

* Real Time Updating of All Time Stamps 
(PCR, PTS, DTS) 

* DVB Compliant 1/0 per A010 

* Wide Choice of Transport Streams in 
525- and 625-Line Standards 

* Output Data Rate can be Varied to Meet 
Specifications of Transmission Link or 
Device Under Test 

* PC Card (PCMCIA) Interface to Store and 
Exchange User-Defined Transport Streams 

* High-Volume Manufacturing of Modulators, 
Re-multiplexers, Decoders, and Receivers 

• Substitution Signal Source for Troubleshooting 
Signal Distribution and Transmission Networks 


* Stress Testing of Decoder PLLs via 
User-Settable Program Clock Reference 
(PCR) Jitter 


MTD200*! 

* Real-Time Measurements and 
Simultaneous In-Depth Analysis 

* Analyzer and Decoder in a Single Unit 

* 19 Simultaneous DVB ETR 290 
Measurements 

* DVB Compliant 1/0 per A010 

* Integrated Long-Term Report 

* On-Screen Display (with Video Monitor) 

* Remote Control via RS-232 

* PC Card (PCMCIA) Interface for 
Descrambling Card 

e Monitor MPEG? Signal Distribution and 
Transmission 

* In-Studio Monitoring of MPEG2 Signals 

* Production and Servicing of MPEG2 
Equipment and System Components 

"1 MTG200/MTD200 not available in Japan. 


MTG200 


МТО200 заорал ОО Е В Т, 


The Tektronix MTG200 MPEG Test Generator 
produces continuous, seamless transport 
streams in compliance with the MPEG2 stan- 
dard. With this unique capability, the MTG200 
is the perfect fit for high-volume manufac- 
turing lines where continuous, error-free 
transport streams are required for maximum 
throughput. 


The Tektronix MTD200 MPEG Test Decoder 
is a low-cost, real-time analyzer for confor- 
mance checking of MPEG? transport streams. 
Featuring a built-in decoder for audio and 
video signals, the MTD200 is optimized for 
operational monitoring applications. It has 
one parallel (LVDS) and two serial (ASI) 
inputs as stipulated by Digital Video 
Broadcast (DVB) specification A010. AII 
menus for operation of the decoder and mea- 
surement values are displayed on a front- 
panel two-line LCD. These menus and data 
can also be output to an external video mon- 
itor, overlayed on the decoded video signal. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, inside the U.S. see the price list in the back of this catalog. 


MTG200 

MPEG Test Generator. 

Includes: Power Cord, Null Modem Cable, 
Operating Manual. 

Opt. B1 - Stream Explorer Software 


RECOMMENDED ACCESSORIES 
LVDS (parallel) Interface Cable — 
Order 174-3562-00. 


Rack Mount Adapter for 19-in. Rack - 
Order ZZA-91. 


MTD200 
MPEG Test Decoder. 
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Includes: Power Cord, Null Modem Cable, Audio 
Adapter (dual LEMO Triax to XLR stereo), 
Operating Manual. 

Opt. B1 - Stream Explorer Software 
RECOMMENDED ACCESSORIES 
Rackmount Adapter for 19-in. Rack - 
Order ZZA-91. 

Dual LEMO Triax to XLR Adapter Cable — 
Order 2068.9187.00. 

Single LEMO Triax to Bare Conductor — 
Order 2067.7451.00. 


LVDS (parallel) Interface Cable — 
Order 174-3562-00. 


Products 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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8VSB Measurement Set 


RFA400 


т 

Pa € Features 

* Supports 8VSB 

* Tuning Range from 54 to 746 MHz 
* Win95 User Interface 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix on the World Wide Web: 
МИМ http://www.tek.com 


< 


>; Tektronix measurement products 
Fe 
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completing the business reply card in the 


For product detail, request a TV catalog by 
LY | back of this catalog. 


The Tektronix RFA300 sets a high level of 
performance and flexibility, providing fast, 
easy and efficient solutions for 8VSB RF 
measurements. The RFA400 provides the 
measurement accuracy and ease of use 
you've come to expect from Tektronix. 


The range of capabilities offered by the 
RFA400 include all the measurement func- 
tions required to install operate and maintain 
an 8VSB transmitter. 


SIMPLE OPERATION 
Operation of the RFA400 is extremely user 
friendly and requires no detailed 8VSB 
knowledge to make accurate measurements. 
The high resolution color display provides a 
clear viewing of measurement results. 
Instrument control is by the click of the 
mouse, a VM700 like touch screen or key- 
board entry. Selected parameters and mea- 
sured values are displayed in easy to read 
form, both numerically and graphically. 
* Auto mode 

— Unattended monitoring of 8VSB signals 

— User-specified limits (2 Levels) 

— Notification when Limits Exceeded 

— Notification to Control Point or Local 

(Dry Contact Closure) 


* Remote control operation 
— PC-Anywhere™ 


* Print Options 
— Win 95 Print Drivers (Serial & Parallel) 
MEASUREMENTS GRAPHIC DISPLAY 
Signal-to Noise Ratio Constellation 
Error Vector Magnitude 
Modulation Error Ratio 
Pilot Offset ааа 
Out-of-Channel Emissions Selected and Adjacent 
„Channel Spectrum — 
Frequency Response 
Group Delay Waveform 
Actual Signal 
Magnitude Error vs Ideal 
Actual Signal 
„Phase vs Ideal  — 
Pilot Phase Noise — ^ 
Peak to Average Power - 
Cumulative Distribution 


Linear Distortions 


Non-Linear Distortions 


Signal to Pilot Ratio 


RF SECTION 
Tuning Range - 174 to 746 MHz. 


RF Sensitivity — +10 to +33 dBm. 
Return Loss — >20 dB. 


Input Impedance - 50 О. 
Input Connector — N Female. 


ACCURACY 

Signal to Noise - +.5 dB of residual >40dB 
Error Vector Magnitude — 

< 5%, Residual .2%. 


Modulation Error Ratio — Within 5% of dis- 
played value, Residual .2%. 


Adjacent Channel Spectrum — ««2dB. 
Frequency Response - <+.5 dB. 

Group Delay - <+2 nS. 

Peak to Average Power Ratio - ««1 dB. 
Signal to Pilot Ratio — <+.5 dB. 


PHYSICAL CHARACTERISTICS 


Dimensions mm in. 
Height О ОГОО: M 
Width — 17 
Depth. pa E 
Weight kg № 
Net 38 
ENVIRONMENTAL 


Temperature — Operating: +15 to +30°C 
(60 to 85°F), Non-Operating: —20 to +60°C. 
Altitude — Operating: 10,000ft, 
Non-operating 40,000ft 

POWER 

Source Power — 


Voltage Range: 95 to 240 V 
Line Frequency: 50/60 Hz. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


RFA400 
8VSB Measurement Set 
Includes: User's Manual, Power Cord. 


Television 
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Measurement Sets 


VM700T 


VM700T VIDEO MEASUREMENT SET 

* Opt. 01 — NTSC Measurements 

* Opt. 11 — PAL Measurements 

* Opt. 1S and 28 - Serial Digital Video 
Capability 

* Opt. 20 — Teletext Measurements 

* Opt. 21 Camera Measurements 


* Opt. 22 - Sync Timing Wander 
Measurement 


* Opt. 30 - Component 
* Opt. 40 — Audio Measurement Module 


* Opt. 41 — 6 Channel Audio Measurement 
Module 


* Opt. 42 — Audio to Video Delay 
Measurement 


* Opt. 48 — GPIB Interface 

* Opt. 1C — Cabinet Version 

* Opt. 1G — Echo/Rounding Measurements 
* Opt. 1P – Printer 

* Opt. 1T - Calibration 

* Opt. 12 - Probe Adapter 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


ШТ» See Tektronix on the World Wide Web: 
М2 


http://www.tek.com 
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600-Television Test 


VMT700T 


VM700T (TURBO) 
* Many Capabilities in One Instrument 
— Digital Waveform Monitor 
— Digital Vectorscope 
— Picture Display 
— Group Delay and Frequency Response 
— Noise Measurement Set 
— Automatic Measurement Set 
* Auto Mode 
- Unattended Monitoring of NTSC or 
PAL Video Signals From Studios, STLs, 
Earth Stations, and Transmitters 
— User-specified Limits 
* Measure Mode Provides Graphic 
Display of Measurements 
- ІСРМ 
- K-factor 
— Differential Gain and Phase 
— Chrominance to Luminance Delay 
— Noise Spectrum 
— Group Delay with Sin x/x 
— Color Bars 
— Relative to Reference on Most 
Measurements 
— Configurable for All Standard Test Signals 
* Award-winning User Interface 
• State-of-the-art Architecture 
• Extremely Fast Update Rate 
* Parallel and Serial Printer Ports 
* Three Input Channels 
» Channel Difference Modes 
* External VGA Display Port 
* Fully Documented Remote Control Operation 


* Hardcopy for Analysis and Documentation 


Products 


VM700T (TURBO) OPTION 1$/2$ 

* Automatic Analysis of 270 Mbit Component, 
and 143 Mbit Composite and 360 Mbit 
Component Serial Digital Video Signals 


* Continuous Real-Time Format Analyzer 
with Event Logging and Frame Capture 

* Eye Diagram Display with Automatic 
Limit Violation Detection 

* Jitter Measurements with Wide Band 
Spectral Analysis 

» Ancillary Data Analyzer with Full Frame 
Data Distribution Display 

» Conformance Testing to SMPTE 259M 

• AES and Embedded Digital Audio 
Measurements 

* Parade, Stacked and Overlay Displays 
with Interpolated Waveforms 

* SMPTE RP-165 Digital Error Detection 
and Reporting 

* Audio-to-Video Delay Measurements 
on AES or Embedded Audio 

* Picture Mode with Relative to Reference 
Capability 

» Relative to Reference Modes 

* Longitudinal Time Code Input for 
Time Stamping Error Events 

* Video Wander Measurement 


Measurement Sets 


VM700T 


Teletext Eye Height and Eye Width display 
with histogram. 


VM 700T OPTION 20 
* Adds Teletext Measurement to the VM700T 
Measurement Mode 


* Measures and Monitors teletext Signals for 
either NTSC or PAL Systems 


* Provides the following Measurements: 
— Eye Height 
— Eye Width 
— Data Level 
— Start-of-Code 
— Number of Run-in Bits 


VM 700T OPTION 21 
* Significantly simplifies key measurements 
of camera performance 


* Compatible with NTSC or PAL cameras 


* Automates pre-purchase evaluation and 
comparison of cameras 


* Reduces time spent on acceptance testing, 
routine maintenance and operational 
adjustments 


* Uses industry standard charts 


* Camera matching simplified with relative- 
to-reference mode 
— Four key measurements: 
— Colorimetry 
— CCD Defects 
— Fixed Pattern Noise 
— Frequency Response 


* Five additional measurements: 
— Detail 
— Gamma 
— Geometry and Registration 
— Shading 
— Vertical Smear 


Colorimetry. 


VM700T AND VM700A OPTION 22 

* Automatic measurement of H-Sync frequen- 
Cy offset error and Drift-rate characteristics 

* Frequency normalizing allows referencing 
to a studio timing source 

* Peak hold functions with user definable 
measurement limits 

* No special test signals required 

* |n service testing 

* Measures both NTSC and PAL video 

* Use together with existing SONET and SDH 
test systems to aid in total network timing 
verification for video transport 


VM 700T OPTION 30 

Incorporates both Automated and Manual 

Audio Measurements. 

* Audio Spectral Analysis 

* Multitone Analysis 

* Stereo Audio Monitoring. 

* Provides Numerical Results For: 
— Relative Timing of B-Y and R-Y 
— Relative Amplitude of B-Y and R-Y 
— Peak to Peak Amplitude for B-Y and R-Y 
— Peak White Amplitude 

* Compatible With SMPTE/EBU, Betacam?, 
and MII Formats 

* Numerical Results In All Measurements 

* Level Meter Displays Amplitude of All Three 
Channels Simultaneously 


* Configurable for Y/R-Y/B-Y or GBR Formats 


Television 


Lightning Display. 


* Full Complement of Component Analog 
Video Measurements and Displays: 
- Bowtie 
— K-Factor 
- Lightning 
— Multiburst 
— Parade 
— Non-Linearity 
— Overlay 
— Channel Delay 
— Vector 
— Noise 
— Color Bar 
— Level Meter 


VM 700T OPTION 40/41 

* Incorporates both Automated and Manual 
Audio Measurements. 

* Audio Spectral Analysis 

* Multitone Analysis 

* Stereo Audio Monitoring. 


VM 700T OPTION 42/AVTIME 

* Measures timing difference between 
audio and video portions from different 
transmission paths 


• Supports both NTSC and PAL 


VM 700T OPTION 48 GPIB INTERFACE 
» Enhances VM 700T Remote Control Capability 


* Allows Access to GPIB Environments and 
Development Software 
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Backup and Remote Control Software 


VMT * VMREMGR * VMBKUP 


VMT 

* Controls the VM 700T or VM 700A 

* Pop-up Menus Simplify Operation 

* Conditional testing of incoming data 

* PC-based Functions 

* Text and Graphics Capture 

* Adapts to VM 700T and Its Options 

* MT is Just One in a Family of Software 
Utilities Designed to Enhance the 
Functionality of the VM 700T Video 
Measurement Set. Contact Your Tektronix 
Sales Manager for More Information and 
Literature About the VM 700T and Its 
Available Options and Utilities. 


VMREMGR 
* Display VM 700T Graphics on a Remote PC 


* Perform Front Panel Operations via Mouse 
* |ssue Remote Commands 

* Terminal Operations 

* Modem Support 

* XON/XOFF or Hardware Flow Control 

* Screen Capture Into PCX Files 


VMBKUP 

* VMBKUP is Just One in a Family of 
Software Utilities Designed to Enhance the 
Functionality of the VM 700T. Contact Your 
Tektronix Sales Representative for 
Information and Literature About the VM 
700T Video Measurement Set and Its 
Available Options and Utilities. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


VM700T 

Video Measurement Set 

Includes: Instruction manual; 75 Q terminators 
(3) 011-0102-00; power cord. 

Opt. 01 - NTSC Measurements 

Opt. 11 - PAL Measurements. 

Opt. 01/11 – Dual Standard Measurements. 
Opt. 20 - Teletext Measurements. 

Opt. 21 - Camera Measurements. 

Opt. 30 - Component Measurements. 

Opt. 40 - Audio Measurement Module. 

Opt. 41 - 6 Channel Audio Measurement Module. 
Opt. 42 - Audio to Video Delay Measurement. 
Opt. 48 — GPIB Interface. 

Opt. 1C - Cabinet Version. 

Opt. 1G — Echo/Rounding Measurements. 

Opt. 1P – Printer. 

Opt. 1T - Calibration — NIST/MIL Traceable. 
Opt. 12 - Probe Adapter (067-1429-00). 

Opt. 32 - Probe Adapter (3 each of 067-1429-00). 
VM700T SOFTWARE UTILITIES 

VMBKUP – VM700T Backup Utility. 


VMREMGR - Remote Graphics Software 
for the VM700T. 


VMT - VM700T Remote Control Software. 


6 0 2 -Television Test 


OPTIONAL ACCESSORIES 

VM7FC1 - Field-installable conversion kit to 
convert rackmount unit to cabinet. 

VM7FR1 - Field-installable conversion kit to 
convert cabinet to rackmount unit. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 

Opt. R3 (VM700T/VM100/VM101 only) - 

Repair warranty extended to cover three years. 
Opt. R5 (VM700T only) - Repair warranty 
extended to cover five years. 

Opt. 51 - One year upgrade to “On-site” Service. 
Opt. $3 - Three year upgrade to “On-site” Service. 
Opt. S5 - Five year upgrade to “On-site” Service. 
Opt. IN — Product Installation Service. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. 65 - Five years of Calibration Services. 
Opt. R3 (VM 700T/VM100/VM101 only) - 

Repair warranty extended to cover three years. 


Opt. R5 (VM 700T only) — Repair warranty 
extended to cover five years. 


Opt. $1 - One year upgrade to “On-site” Service. 
Opt. S3 - Three year upgrade to “On-site” Service. 
Opt. $5 - Five year upgrade to “On-site” Service. 
Opt. IN - Product Installation Service. 


Products 
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the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Automatic & Video Measurement Sets 
VM100 е УМ101 * VM140 * VM141 • 1780R Series 


Tektronix  УМ100 Video Measurement Set 
/ 


VM100 


VM100/VM101/VM140/VM141 
* Automatically Measures 13 Key Video 
Parameters 
— Differential Gain 
— Differential Phase 
— Chrominance to Luminance Gain 
— Chrominance to Luminance Phase 
— Frequency Response 
— 2T K-Factor 
- Hum 


1 780R Video Measurement Set. 


MEAS SIGID AVG FREEZE Е 


MEM PRINT (CONFIG 


— Signal to Noise 

— Group Delay 

— Bar Amplitude 

— Sync Amplitude 

— Burst Amplitude 

— Luminance Non-Linearity 


* Verifies Compliance with Industry Standard 
TV Regulations 


* Automatic "Signal ID" 


1780R/1781R 
* Full Bandwidth Analog Video Processing 


* Precision Waveform and Vector 
Measurements 


* Component and Composite Waveform Display 


* Polar SCH Presentation, with Calibration 
* Four Loop-through Video Input Channels 
* Front Panel Probe Input 


* Component or Composite Waveform 
Evaluation 


* Fast, Accurate Measurements at a Touch of 
a Button 


* Average Mode for Accurate Results in Low 
Signal to Noise 


* Freeze Mode Suspends Testing to View 
Intermediate Results 


* RS-232C Port for Remote Access or Local 
Printer Output 


* Simple and Intuitive Interface 


* Internal Memory for Storage of 
Measurements Results 


* Internal Time Clock for Dating 
Measurement Results 


* RS-232C Control Feature Allows Automatic 
Control of 1740A Series Waveform Monitor 
Line Select Mode for Viewing of Measured 
Signal 


1780R/1781R 
* Measurement-grade Time and Voltage 
Cursors 


* Electronic K Factor and ICPM Graticules 


* Precision Differential Phase/Differential 
Gain Measurements Even with Noisy 
Signals 


* Stereo Audio Phase and Amplitude Display 
* Digital Control of All Functions 

* Touch Screen User Interface 

* User-definable Semiautomatic Setups 

* Available for Either NTSC or PAL Standards 


* UL, CSA, FM, ANSI, IEC and FCC Approved. 
Meets EMC Directive 89/336/EEC 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


17808 – NTSC Video Measurement Set 525/60. 
1781R - PAL Video Measurement Set 625/50. 
Includes: Power Cable Assembly, Spare Fuse, 
Replacement Air Filter, Rackmountable Metal Case. 
INTERNATIONAL POWER 

Opt. A1 — 220 V Euro Plug. 

Opt. A2 — 240 V UK Plug. 

Opt. АЗ — 240 V Aust Plug. 

Opt. M2 – Remedial Service Support. 

Opt. М8 — Calibration Service. 

Opt. 74 - White Phospher. 

OPTIONAL ACCESSORIES 

1780F02 — Portable Cabinet, including Handle, 
Feet, Front and Rear Covers. 

1780F05 – Zero Clearance Mounting Shelf. 
P6109B — 10x 2m Probe. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 


Opt. R3 (VM700T/VM100/VM101 only) - 

Repair warranty extended to cover three years. 
Opt. R5 (VM700T only) - Repair warranty 
extended to cover five years. 

VM100 - Video Measurement Set. 

Includes: User Manual (070-9522-XX), Power 
Cable (161-0216-00), Replacement Cushion Pad 
(348-0844-00). 

VM101 - Video Measurement Set. 

Includes: User Manual (070-9522-XX), Power 
Cable (161-0216-00), Replacement Cushion Pad 
(348-0844-00). 

WINWARE - Software. 

CSS50 - Software. 

VM140 - Video Measurement Package. 
Includes: VM100 Video Measurement Set; 1740A 
Waveform Monitor; 1700F02 Carrying Case; 
TVGF15 Mounting Hardware. 


Television 


VM141 - Video Measurement Package. 
Includes: VM101 Video Measurement Set; 1741A 
Waveform Monitor; 1700F02 Carrying Case; 
TVGF15 Mounting Hardware. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. 65 - Five years of Calibration Services. 
Opt. ВЗ (VM700T/VM100/VM101 only) – 
Repair warranty extended to cover three years. 
Opt. R5 (VM700T only) - Repair warranty 
extended to cover five years. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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Waveform Monitor/Vectorscope 
WFM 90 * WFM 91 * WFM 300A 


gw 
X Features 


WFM 90 
e Handheld PAL Monitor 


WFM 91 
e Handheld PAL Monitor 


WFM 300A 
Analog Component Monitor 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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WFM90 


WFM 90/91 
BATTERY OR AC POWERED 
• Truly Portable 


* Four-inch/102 mm Color LCD Display 

* Picture Monitor 

* Waveform Monitor 

* Vectorscope 

* Line Select Display 

* Audio Monitor 

• Waveform-in-picture Mode 

* Video Output for Routing to External Display 
* NTSC (WFM 90) or PAL (WFM 91) Models 


Wits 3008 


Dual input display of composite and com- 
ponent Y-channel color bar signals. 


WFM 300A 

* Component and Composite Waveform 
Display 

* Menu Selectable Electronic Graticules 

* Lightning Display for Equipment Setup and 
Monitoring 

* Bowtie Display for System Timing 

¢ Menu Selectable Component Format 
Options 

* Menu Selected 625/50 or 525/60 
Configuration 


* Separate GBR and Composite Picture 
Monitor Outputs 


* Color Gamut Violation Indication 
e Front Panel User Recalls for Fast Operation 


* UL, CSA, ANSI/ISA, IEC, FCC, and 
89/336/EEC Approved 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


WFM 90 
Handheld Waveform/Vector/Picture/Audio 
Monitor (NTSC). 


WFM 91 

Handheld Waveform/Vector/Picture/Audio 
Monitor (PAL). 

Note: WFM 90 Series monitors are 
self-contained instruments. 

All include: User Manual, Carrying Pouch 
with Shoulder Strap, AC Adapter 

Opt. 01 - NiCad Battery. 

Opt. 33 - Travel line package. 

Includes: Carrying Case, NiCad Battery Pack, 
Desk Stand, and Viewing Hood. 
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MEASUREMENT SERVIGE OPTIONS 
Call your local Tektronix representative for a full 
list of service options. 


WFM 300A 

Component/Composite Waveform Monitor. 625/50 
line/field rate. PAL mV CRT graticule. SMPTE/ EBU 
N10 (Betacam or MII as used in PAL countries) 
transcoder installed. Wired for 110 V power, with 
U.S. power cord. Select Option A1, A2, or A3 for 
220 V/240 V AC mains operation. 

Includes: Instruction Manual; Power Cable 
Assembly; Spare Fuse; Spare Graticule Lamps. 
Opt. 05 Delete color shutter for white display of 
electronic graticules. 


Products 


Opt. 10 — 525/60 line field rate. NTSC IRE CRT 
graticule. Betacam 60 Hz transcoder (Betacam as 
used in NTSC countries) installed. Wired for 110 V 
power, with U.S. power cord. 

Opt. 14 - 525/60 line field rate. NTSC IRE CRT 
graticule. SMPTE/EBU N10 transcoder (MII as 
used in NTSC countries) installed. Wired for 110 V 
power, with U.S. power cord. 

Opt. A1 — Wired for 220 V power, with European 
power cord and two fuses. 

Opt. A2 - Wired for 240 V power, with United 
Kingdom power cord and two fuses. 

Opt. АЗ — Wired for 240 V power, with Australian 
power cord and two fuses. 


Waveform Monitor/Vectorscope 


WFM 601A * МЕМ 601E * МЕМ 601M * МЕМ 1125 


Ew 
laf Features 


WFM601A 
* Serial Component Monitor 


WFM601E 
* Serial Component Monitor 


WFM601M 
• Serial Component Monitor 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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WFM601A/WFM601E/WFM601M 


WFM601A/WFM601E/WFM601M Series 
Serial Digital Component Monitors mount- 
ed in accessory 1700F02 Portable Cases. 


WFM601A/601E/601M 

ALL MODELS SHARE THE BASIC ATTRIBUTES 

OF THE WFM601A: 

* Two 270 MB Serial Component Loop- 
through Inputs 


* Real Time CRT Display Suitable for Live 
Monitoring 


* Waveform Parade and Overlay Displays 


* Waveform Display in RGB or Y-PB-PR 
Levels 


* Bright Line Select Display 

* Component Vector Display 

* Tektronix Lightning, Bowtie, and Diamond 
Displays 

* Picture Display of Y Channel 

* |dentification of Embedded Audio Channels 


* RGB or Y-PB-PR Analog Picture Monitor 
Outputs 


* Switched 270 MB Serial Component 
Picture Monitor Output 


* Waveform Cursors and Markers 


New WFM1125 


WFM1125 Digital Waveform Monitor in 
accessory 1700F02 case. 


* SMPTE RP-165 Digital Error Detection and 
Reporting 

* New Tektronix Arrowhead Display of 
NTSC/PAL Gamut Limit 

* Nine User Front Panel Presets 

* Environmental, Safety and EMI Certified 

* Three Year Tektronix Warranty 

* CE Marking 


WFM1125 

* Waveform/Vector Monitor for DTV 
Baseband Video 

* Two SMPTE 292M, 1.485 Gb Serial 
Component Inputs 

* SMPTE 274M, 1920x1080 Interlaced Video 
Format 

* Parade and Overlay Waveform Display 

* Waveform Save Mode for Signal 
Comparison 

* Gamut, Status, and Line-by-Line CRC 
Monitoring 


* VGA Display and Screen Output 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


WFM 601A 
Serial Component Monitor 


WFM 601E 
Serial Component Monitor with Eye Pattern 


WFM601M 

Serial Component Measurement Set 

All Includes: WFM601 series instruments are sup- 
plied with an instruction manual, power cable, 
spare graticule lamps, spare fuse, and spare air fil- 
ters. White (P4) phosphor is standard. To meet 
safety and EMI listing requirements order a cabinet 
or rack mount from the Optional Accessories list. 


Note: Portable cabinet optional. 


OPTIONS 

Opt. А1 - Universal Europe locking power cord. 
Opt. A2 — United Kingdom power cord. 

Opt. A3 - Australia power cord. 

Opt. A5 - Switzerland power cord. 


Television 


MEASUREMENT SERVICE OPTIONS 

Call your local Tektronix representative for a full 
list of service options. 

WFM1125 

Digital Television Waveform Monitor 

Includes: U.S. Power Cord, User's Manual. 
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Waveform/Vector Rasterizer 


WVR 500 


w 
laf Features 


e Rasterizes NTSC or PAL Video Signal for 


Picture Monitor Display 


e High Quality Display of Live or Test 
Waveforms 


* Full Field or Cut-in Waveform and Vector 
Displays 

* Safe Title/Safe Action Area Indication 

* 4:3 or 16:9 Display Formats 


* No Processing of Picture, Even in Cut-in 
Modes 


* Line Select for VITS Observation 

* Local or RS-232 Control 

* Small, Single Unit Package 

* Compatible with Tektronix Mounting 
System 

* |deal for Dual Standard Applications 


* Safety Certified to UL, CSA, and VDE 
Standards, Meets 89/336/ECC 


WVR 500 
WVR 500 Waveform/Vector Rasterizer (picture monitor not included). 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


WVR 500 

Waveform/Vector Rasterizer. j:WVR 500 is a self- 
contained instrument, with case and feet suitable 
for table-top operation. Instrument is dual stan- 
dard (NTSC/PAL) and operates from 90 V to 

250 V AC Mains. If no optional power cord is 
ordered, unit is supplied with a North American 
120 V power cord. Order appropriate mounting 
hardware if rack mounting is desired. 


Opt. A1 — Universal European 220 V Power Cord. 


Opt. A2 - United Kingdom 240 V Power Cord. 
Opt. A3 — 240 V Australian Power Cord. 
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Test 


ACCESSORIES 


TVGF13 - Hardware to mount two WVR 500s side- 


by-side in a 19 in. rack space. 


TVGF14 - Hardware to mount one WVR 500 and 
one half-rack width generator іп a 1700F05 dual 
half-rack cabinet or 1700F02 portable case. 


MEASUREMENT SERVICE OPTIONS 
Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 


Products 


inside the U.S. see the price list in the back of this catalog. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix оп the World Wide Web: 
NEW http://www.tek.com 
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Signal Monitors 


1705A * 1710J * 1720 /1730 Series * 1730 D * 1735 HD * 1740A/1750A/1760 Series 


т D 
laf Features 


1705A 
* Spectrum Monitor 


1710J/1711J 
* Waveform Monitors 


1720 SERIES 
* Vectorscopes 


1730 SERIES 
* Waveform Monitors 


1740 SERIES 
* Waveform/Vector Monitors 


1750 SERIES 
* Waveform/Vector/SCH Monitors 


1760 SERIES 
* Component Waveform/Vector Monitors 


For your local Tektronix representative see the list in 
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L-Band modulated RF input, offset fre- 
quency display. 


1705A 
* Full 850 MHz Span for International 
Satellites 


* L-band and 70 MHz IF Inputs 

* Designed for Satellite News Gathering 
* Easy, Reliable Operation 

* Cost-effective 


* On-screen Ku- or C-Band Frequency 
Readout 


* On-screen Setup Menu 
* Selectable 2 dB/div or 10 dB/div Sensitivity 


* Resolution Bandwidth Switchable to 10 kHz 
or 300 kHz 


* Span Range and Video Filter Selection 
* Bright, Clear Display 

1710J 

* Cost-effective Signal Monitoring 

* Fast, Standardized Operation 

* Dual-signal and Dual-filter Displays 
* RGB/YRGB Camera Monitoring 

* Flat, Low-Pass, and Chroma Filters 
* Light Weight 

* Low Power Consumption 

* Bright, Internal Graticule CRT 

* Models Available for NTSC or PAL 
* CE Marking 


Television 


1720 Vectorscope - Vector and Stereo 
Audio Dual display mode. 


1720/1730 SERIES 
* Performance and Economy 


* Full Frame Line Select 

* Simultaneous Channel A & B Display 

* Dual Filter Display 

* One-button Front Panel Recall 

* RGB/YRGB Display Capability 

* 1730 Series Displays D-2 Servo Waveforms 
* Parallax-free Internal Graticules 

* Differential Phase and Gain Measurement 
* Stereo Audio Phase Measurement 

* Vector Center Dot Clamping 

* Remote Control Capability 


* Available in NTSC and PAL Standards as 
Well as Dual Standard 

* White Phosphor Available 

* SCH Monitoring Available with 1720 SCH 
Series Vectorscopes 


* Composite Serial and Parallel Monitoring Is 
Available with 1730 D Series 
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Signal Monitors 


1705A ° 1710) • 1720 /1730 Series ° 1730 D • 1735 HD ° 1740A/1750A/1760 Series 


1730D EE: 


1730 D Digital Composite Waveform 
Monitor with EYE Pattern display. 


1730 D 

* Two Analog Composite Inputs 

* Two Serial Digital Composite Inputs 

* One Parallel Digital Composite Input 

* Passive Loop-through for Serial Inputs 

* Precision Analog Display of Digital Input 

* Full Time DAC Output 

* Serial Digital Bit Stream EYE Pattern 
Display 

* Error Detection and Handling Display Mode 
(EDH) 

* Displays VTR Servo Waveforms 


* Menu Screens for Instrument Setups and 
Error Read-outs 


1735НО * 9 * @ X 
1735 HD Front Panel, 3-Channel display. 


1735 HD 
* HDTV Sweep Speeds 


* Full 30 MHz Bandwidth 

* Six Video Input Channels 

* Parade and Overlay Displays 
* Half Rack Width 

* Complete Line Select 

* Accepts Tri-level Sync 

* On-screen Readouts 


1740A Series NTSC, PAL, and dual stan- 
dard models in accessory 1700F02 
portable cases. 


1740A/1750A/1760 SERIES 
* Composite or Component Waveform 
Monitoring 


* Composite Vector Display 

* Picture Display 

* Stereo Audio Display(1750A series) 
* Time Code Phasing and Amplitude 
* SCH and Color Framing Display 


* Component Vector, Lightning, Diamond and 
Bowtie 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


1705A 

Spectrum Monitor. 

Includes: Instruction Manual; Adapter, F-type Male 
Connector to BNC Female Connector; Power Cord 
(with correct plug for the selected power plug option). 
Opt. 74 - White CRT Phosphor. 

Opt. A1 - Universal Europe locking Power Cord, 
220 V AC. 

Opt. A2 - United Kingdom Power Cord, 240 V AC. 
Opt. АЗ — Australia Power Cord, 240 V AC. 

1710J 


Waveform Monitor for NTSC 525/60 System 
Applications. 


Includes: Instruction Manual, Power Cable Assembly. 
1711J 

Waveform Monitor for PAL 625/50 System 
Applications. 

Includes: Instruction Manual, Power Cable 
Assembly. 

NOTE: 1710J Series instruments are shipped with- 
out a case or handle. Order the appropriate enclo- 
sure from the optional accessories list. 
1710J/1711J OPTIONS 

Opt. 74 - White (РА) CRT phosphor. 

Opt. A5 — Switzerland 220 V, 50 Hz. 


608-Television Test 


1720 

Vectorscope (for NTSC System Applications). 
1720 SCH 

Vectorscope with SCH (NTSC). 

1721 

Vectorscope (for PAL System Applications). 
1721 SCH 

Vectorscope with SCH (PAL). 

1725 

Vectorscope (for PAL/NTSC Dual Standard 
Applications). 

1730 


Waveform Monitor (for NTSC System Applications). 


1731 


Waveform Monitor (for PAL System Applications). 


1735 

Waveform Monitor (for PAL/NTSC Dual Standard 
Applications). PAL-M instruments are available as 
a modified product. 

All Include: Instruction Manual, Power Cable 
Assembly, Spare Fuse, Auxiliary Control Cable 
012-1422-01 (1720 Series only). 

Opt. 74 - Substitute P4 (white) phosphor on CRT. 
1730 D 

NTSC Digital Waveform Monitor. 

Opt. 74 - Substitute P4 (white) phosphor on CRT. 
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1735 HD 
High Definition Television Waveform Monitor. 


1740A 
NTSC Waveform/Vector Monitor. 


1741A 
PAL Waveform/Vector Monitor. 


1745A 

NTSC/PAL Waveform/Vector Monitor. 

1750A 

NTSC Waveform/Vector/SCH Monitor. 

1751A 

PAL Waveform/Vector/SCH Monitor. 

1755A 

NTSC/PAL Waveform/Vector/SCH Monitor. 

1760 

NTSC/Component Waveform/Vector Monitor. 

1761 

PAL/Component Waveform/Vector Monitor. 

1765 

NTSC/PAL/Component Waveform/Vector Monitor. 
All Include: User Manual, Spare Fuse, and Air Filter. 
To meet safety listing requirements, order a Cabinet 
or Rack Mount from Optional Accessories list. 

Opt. 74 - White CRT Phosphor for any model. 
Opt. SC - SCH/Color Framing option for 
1760/1761/1765. 


Generators/Analyzers 
SDA 601 * ECO-170A * ECO 422 


т 
Pa € Features 


SDA601 
* Serial Digital Analyzer 


EC0-170A 
* Synchronous Changeover 


ЕС0422 
• Changeover Unit 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Product(s) available through your local Tektronix 
Distributor listed in the back of this catalog. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


СЄ 


там Tektronix measurement products 
gg !50 9001 


are manufactured in ISO 
лотов nmm registered facilities. 


ECO 422 


EC0-170A 
* Automatic Sync Changeover 


* Clean Electronic Switching 

* Unique Fault Detection System 

* 8 Channels 

* Manual Override 

* Remote Control with Fault Indicators 

* Compatible with NTSC and PAL Systems 


SDA601 


ECO 422 
* Switches Analog Black and Serial Digital 
Video and Digital Audio 


* Eleven User-configurable Signal Channels 
* Amplitude Detection on All Channels 
* Automatic or Manual Operation 


* Fault and Operating Mode Front 
Panel Indicators 


SDA 601 
* Video Format Analysis 


* Data Format Analysis 

* Transport Layer Analysis 
* Picture Monitor Output 
* Signal Strength 

* Data Word Value 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


SDA601 
Serial Digital Analyzer. 


Includes: AC Adapter, Carrying Pouch, Instruction 
Card, Operator's Manual. 


Opt. A1 — Universal Euro 220 V AC Adapter. 
Opt. A2 - United Kingdom 240 V AC Adapter. 
Opt. A3 — Australian 240 V AC Adapter. 
ACCESSORIES 


Rechargeable NiCad Battery Pack - 
Order 119-4488-00. 


MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 - Test Data (requires Opt. C5). 

Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 - Repair warranty extended to cover 
five years. 


Television 


inside the U.S. see the price list in the back of this catalog. 


EC0-170A 

Synchronous Changeover. 

MEASUREMENT SERVICE OPTIONS 

Contact your local Tektronix representative. 
ECO 422 - 

Changeover Unit. 

MEASUREMENT SERVICE OPTIONS 

Opt. C3 – Three years of Calibration Services. 
Opt. 65 — Five years of Calibration Services. 
Opt. R3 - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 

609 


Test Products 


Generators/Inserters 


SPG-170A * SPG-271 


- 
laf Features 


SPG-170A 
* NTSC Sync Generator 


SPG-271 
* PAL Sync Generator 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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Damerna registered facilities. 


For product detail, request a TV catalog by 
Ц] completing the business reply card in the 
back of this catalog. 


SPG 170A NTSC Sync Generator. 


| 


SPG-271 PAL Sync Generator. 


SPG-170A 
* Digitally Generated Black Burst 


* Digital Genlock 

* High Stability Internal Reference 

* Flexible Pulse Outputs 

* Pulse Timing Independent of Black 

* Four Character ID Presets 

* Eight Genlock and Sync Timing Presets 
* Remote Control 


* Optional SMPTE Color Bars, ID, and Audio 
Tone 


SPG-271 
* Conforms to EBU Statement D23 and D25 


* Precise 12-Bit Digitally Generated Color 
Bars and Blackburst 


* SCH Phase Accuracy Guaranteed by Use of 
a Single DAC 


* High Stability Internal Reference for Master 
Sync System Applications 


* Reliable Slave Operation Provided by Digital 
Genlock 


¢ Separate Genlock and Sync Timing 
Controls with Presets 


* Character Identification, Audio Tone Option 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SPG-170A 

NTSC Sync Generator. 

Opt. 01 - Adds Separate SMPTE Color Bars 
Output with 12 Character ID, Audio Tone Output 
and Tape Leader Countdown. 

TVGFO1 — Kit to add Option 01 to the SPG-170A. 
MEASUREMENT SERVICE OPTIONS 

Opt. C5 - Five years of Calibration Services. 
Opt. R2 - Two years repair protection. 

Opt. ВЗ - Repair warranty extended to cover 
three years. 


61 0 • Television Test 


Opt. R5 – Repair warranty extended to cover 

five years. 

SPG-271 

PAL Sync Generator. 

Opt. 01 - Adds 12-Character ID, Audio Tone, and 
Tape Leader Countdown. 

Opt. 02 - Replaces color bars with color bars over 
red field. 


OPTIONAL ACCESSORIES 
TVGF02 - Kit to add Option 01 to the SPG-271. 


Products 


MEASUREMENT SERVICE OPTIONS 
Opt. C3 - Three years of Calibration Services. 


Opt. C5 — Five years of Calibration Services. 
Opt. R2 - Two years repair protection. 

Opt. R3 - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


Generators/Analyzers 


SPG 422 • SPG 1000 


= 
* Features 


SPG422 
* Component and Digital Sync Generator 


SPG1000 
* HDTV Sync Generator 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
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See Tektronix on the World Wide Web: 
http://www.tek.com 


For product detail, request a TV catalog by 
completing the business reply card in the 
back of this catalog. 


SPG 1000 HDTV Sync Generator. 


SPG 422 

* Conforms to ITU-R BT.601/656; EBU N14, 
Tech. 3267; SMPTE 259M, 272M, 276M, 
ВР 154, RP 155, RP 165; ANSI $4.40 (AES 3) 

* 525/60, 625/50, or Dual Standard 
Operation 

* Multiple, Independently Timeable Analog 
Black Burst Outputs 

* High Stability Internal Reference With 
Genlock to NTSC or PAL 

e CW Lock to NTSC and PAL Рос and 
1, 5, and 10 MHz 

* Full Time Serial Digital Color Bars and 
Black Outputs 

* AES/EBU Serial Digital Audio Outputs 
(XLR and BNC) 

* Optional Serial Digital Video Test 
Signal Output 

* User Presets with Non-volatile Storage 

* RS-232 or Ground Closure Remote Control 


SPG1000 
* HDTV Master or Slave Sync Generator 


* Three Trilevel Sync and One Set of Test 
Signal Outputs 

* Sync Locks to HDTV, NTSC, and PAL 
Signals 

* Genlock and Sync Timing Controls 

* Test Signals to Support Post Production 
Operations 

* Supplies Genlock Function for TSG1000 
Series Generators 

* Ground Closure or RS-232 Remote Control 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


SPG 422 

Component Digital Sync Generator. 

Opt. 01 - Adds four analog blackburst outputs. 
Opt. 02 - Adds a component digital test signal 
generator. 

OPTIONAL ACCESSORIES 

040-1491-00 — Kit to add Opt. 01. 
040-1492-00 — Kit to add Opt. 02. 


MEASUREMENT SERVICE OPTIONS 
Opt. C3 - Three years of Calibration Services. 


Opt. C5 - Five years of Calibration Services. 
Opt. R3 - Repair warranty extended to cover 
three years. 

Opt. R5 - Repair warranty extended to cover 
five years. 

When ordering, specify SPG1000 Option 15, or 
Option 16. 


Television 


SPG1000 OPTION 15 

HDTV Sync Generator. 

Includes: Oscillators 1, 2, and 3. 

SPG1000 Option 16 HDTV Sync Generator. 
Includes: Oscillators 1, 3, and 4. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 - Five years of Calibration Services. 
Opt. ВЗ - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 
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Test Products 


Signal Generation Platform 
TG2000 


W 
lafl Features 
e Multiformat Analog and Digital Test 
Signal Generation 
e Reference Generator Performance Level 
* Programmable with Windows-based Software 


e Conforms to Analog and Digital, 
Video and Audio Industry Standards 


e Modular Expandable Platform 


* Designed for the Requirements of 
Today and the Future 


* Fully Supports VM 700A Video 
Measurement Routines 


* RAM Based Test Signal Generators with 
Nonvolatile Storage 


* Test Signal Libraries for All Formats 


* Variable Analog and Digital Video 
Parameters 


* Serial Digital Interface Stressing Functions 
(SDI Test Option) 


* Circle and Text Overlays on Test Signals 


* Simultaneous 525/59.94 and 625/50 
Signal Generation 


* Supports 18 MHz Component Digital 

* High Stability Internal Reference 

* External Reference to Composite and 
CW Signals 

* Programmable System Clocks 

* User Presets and Sequences 

* Intuitive User Interface with 
On-screen Help 

* GPIB, RS-232, Ground Closure 
Remote Control 

* Easily Upgradeable Flash EPROM 
System Storage 


ORDERING INFORMATION 


For pricing information contact your local Tektronix representative. 


MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. 65 — Five years of Calibration Services. 
Opt. R3 - Repair warranty extended to cover 


The TG2000 is a multiformat, analog and dig- 
ital, precision signal generation platform. 
Designed for the most demanding test appli- 
cations, the TG2000 provides reference 
quality test signals, stressing functions in 
both the analog and digital domain, and the 
flexibility to address user-defined testing 
requirements. Comprehensive test signal 
libraries are supplied in all formats and are 
supplemented by a Windows based test 
signal development program. The modular 
architecture, RAM based test signal genera- 
tors, and programmable system clocks 
ensure the TG2000 will meet future needs as 
well as today's requirements. 


TG2000 - Generator Mainframe with BG1 Black 
Burst Generator. 


AVG1 - Analog Video Generator. 
0\61- Digital Video Generator. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Opt. $1 - SDI Test. 

AWVG1 - Analog Wideband Video Generator. 
AGL1 - Analog Genlock Module. 

GP1 — GPIB interface. 


612-Television 


Test 


three years. 
Opt. R5 - Repair warranty extended to cover 
five years. 


Products 


“uD See Tektronix on the World Wide Web: 
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http://www.tek.com 
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For product detail, request a TV catalog by 
LY | back of this catalog. 


Generators 


TPG20 * Pathfinder TSG95 


я 
) € Features 


TPG20 
* Test Pattern Generator 


PATHFINDER TSG95 
* PAL/NTSC Signal Generator 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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For product detail, request a TV catalog by 
Ц] completing the business reply card т the 
back of this catalog. 


TPG20 Test Pattern Generator front panel. 


TPG20 TEST PATTERN GENERATOR 

* Multiformat Test Signal Pattern, and 
Image Generator 

* Serial and Parallel Composite and 
Component Digital Outputs 

* Analog Composite, Y/C, Y and Color 
Difference and GBR and Sync Output 

* 10-Bit Resolution on Three Independent 
Channels 

* Instant Switching Between Any 
Two Patterns 

* Controllable Moving Patterns 

* Fully Genlockable 

• Supports VM700A Measurement Routines 

* Conforms to Digital Standards CCIR 601, 
656: EBU Tech 3267, SMPTE 125M, 244M, 
259M, 267M 

* Compatible with 16:9 EDTV Standards 

* Unlimited Pattern Complexity 

* Pattern Upgrades Available 


PATHFINDER TSG95 

The TSG 95 generator provides 20 user- 
selected test signals in PAL mode and 16 in 
NTSC mode. 


NTSC 

e SMPTE Color Bars * Field Square Wave 
* 75% Color Bars » 50 IRE Flat Field 

* Multiburst e 0 IRE 

* NTC7 Composite • Black Burst 

e NTC7 Combination œ (Sin x)/x 

* FCC Composite * Convergence 

• 5 Step (Grey Scale) • Matrix 

* Red Field e Safe Area 


TSG 95 PAL/NTSC Signal Generator. 


PAL 

• 75% Color Bars; 100% Color Bars 

• 75% Color Bars over Red; 100% Color 
Bars over Red 

* Green, Blue, and Red Fields 

* 100%, 50%, and 0% Flat Fields 

* Multiburst 

* 60% Reduced Line Sweep 

* Bounce 

* 5 Step (Grey Scale) 

* Modulated 5 Step 

* Convergence 

* Pluge 

* Square Wave 


* Matrix 
* Safe Area 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TPG20 

Test Pattern Generator. 

Opt. 1M - Adds PAL-M and PAL-N Signal Sets; 
Deletes the genlock function for PAL, 625/50 
YPBPR, and 625/50 RGB; Deletes the S&W £3 
PAL test pattern. 

Opt. 2M - Adds PAL-M and PAL-N Signal Sets; 
Deletes the genlock function for NTSC, 625/50 
YPBPR, and 625/50 RGB; Deletes the S&W £3 
PAL test pattern. 


MEASUREMENT SERVICE OPTIONS 
Opt. 65 - Five years of Calibration Services. 
Opt. R2 – Two years repair protection. 


Opt. ВЗ - Repair warranty extended to cover 
three years. 


Opt. R5 - Repair warranty extended to cover 
five years. 


TSG 95 

PAL/NTSC Signal Generator. 

Opt. 01 - Rechargeable NiCad Battery Pack. 
Opt. A1 — Universal Euro 220 V AC Adapter. 
Opt. A2 - United Kingdom 240 V AC Adapter. 
Opt. АЗ — Australia 240 V AC Adapter. 

Opt. A6 — Japan 100 V AC Adapter. 


Television 


Rechargeable NiCad Battery Pack — 

Order 119-4488-00. 

Service Manual - Order 070-8917-00. 

Desk Stand - Order 386-6897-00. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. 65 - Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. 05 - Test Data (requires Opt. C5). 


Opt. ВЗ - Repair warranty extended to cover 

three years. 

Opt. R5 — Repair warranty extended to cover 

five years. 
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Test Products 


Generators 
TSG 100 * TSG 111 


т 
Pa € Features 


TSG 100 
* NTSC Signal Generators 


TSG 111 
* PAL Signal Generator 


TSG 100 ^ 


TSG 111 
TSG 111 PAL Signal Generator. 


TSG 100 NTSC SIGNAL GENERATORS 
* Simple Yet Functional Test Signal 
Complement 


* Transmission Test Signal Set (Option 01) 
* 8-Bit Digital Generation 

* 1 kHz Audio Tone 

* H or V Rate Scope Trigger Signal 

* DC Power Operation 

* Compact and Lightweight 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


СЄ (TSG 111 only) 


Е ISO 9001 Tektronix measurement products 
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| For product detail, request a TV catalog by 
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CCIR 330 


TSG 111 PAL SIGNAL GENERATOR 
* Low Cost Test Signal Generator 


* Tailored for Service Applications 
* High Accuracy Test Signal Generation 


• Two Channels of Audio Tone With Channel 
One Identification 


* Compact and Lightweight 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


When ordering, please use the nomenclature TSG 111 
given here: Pal Signal Generator 
TSG 100 Opt. 01 — Adds VITS to full field Test Signal. 


NTSC Television Generator. 
Opt. 01 - Transmission Test Signal Set. 


Opt. 02 - Adds black burst output. 


614-Television Test Products 


Opt. 10 - 5 Hz Internal Reference. 
040-1478-00 — Kit to add Opt. 01 and Opt. 10. 
040-1479-00 — Kit to add Opt. 01. 


Generators 
TSG 120 Opt. 02 * TSG 130A * TSG 131A 


т 
* Features 


TSG 120 OPT. 02 
* YC/NTSC Signal Generator 


TSG 120 5 
TSG 130A TSG 120 NTSC Cable/Transmission Signal 
¢ Multiformat Signal Generator Generator. 
TSG131A 


- (emer 
* Multiformat Signal Generator о 
РІОСЕ 


Tektronix  Т5С 131А Multiformat Signal Generator Y, CTDM 


TSG 131A $ n, 


TSG131A Multiformat Signal Generator. 


OPTION 02 SIGNAL SET FOR FCC CONFOR- e Supports Betacam®, MII, S-VHS, Hi-8, 
MANCE TESTING | GBR, and NTSC Formats 

For FCC In-Channel Response Testing: * BNC and S-connector Outputs 

* Cable Sweep * High Accuracy Test Signal Generation 

* Cable Multiburst • Two Channels of Audio Tone With Channel 


* (Sin x)/x One Identification 
For FCC Color Measurement Test: • Compact and Lightweight 
* NTC 7 Matrix * Black Burst Output (Option) 


* FCC Composite 
Signals for Other Tests: 
* SMPTE Color Bars 


For your local Tektronix representative see the list in • 75% Color Bars 


TSG131A MULTIFORMAT SIGNAL GENERATOR 
* Low Cost Test Signal Generator 


* Tailored for Service Applications 


the back of this catalog or outside the U.S. call: | * EBU N10 Component Levels 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. | ? 0, 50, 100 IRE Flat Fields • Supports Betacam®. ми® S-VHS 
See Tektronix on the World Wide Web: 7 Cable Matrix й * Hi-8, GBR, and PAL Formats 
http://www.tek.com * Transmission Matrix e Y, BY, RY, GBR, ог YC, PAL and S-connec- 
* 5-Step Staircase tor Outputs 
(€ * Multiburst * High Accuracy Test Signal Generation 
* Field Square Wave * Two Channels of Audio Tone With Channel 
Е ISO 9001 Tektronix measurement products * Bounce One Identification 
——— tured in ISO в y 
Е id we i дыбы TSG 130A MULTIFORMAT SIGNAL * Compact and Lightweight 
GENERATOR 


LU] For product detail, request a TV catalog by • Low Cost Test Signal Generator 


completing the business reply card in the 


back of this catalog. * Tailored to Service Applications 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TSG 120 Opt. 02 - Adds a dedicated black burst output. Note: Only Opt. 01 and 02 may be combined. 
YC/NTSC Signal Generator. Opt. 2J — 0 IRE setup and black burst. Opt. 01 – МИ! CTCM signals. 

Opt. 01 - Adds Black Burst Output. Opt. 03 - Sony PVW Series Service (Includes a Opt. 02 - Adds a dedicated black burst. 

Opt. 02 - Cable Signal Set. special test signal set, black burst output, and TTL ор, 03 - Sony PVW Series Service. 

No field upgrades are available for Opt. 02. level color frame pulse output). Includes: Special test signal set, black burst out- 
TSG 130A Opt. 04 - Panasonic МИ Service (Includes a spe- put, and TTL level color frame pulse output. 
Multiformat Signal Generator. cial test signal set and TTL level comp sync and Opt. 04 - Panasonic МИ Service. 

Note: Only options 01 and 02 may be combined. cualag Outputs); €— esie ice ied ың TTL level 
Ma Mil:test signals: (Replaces Betacam Multiformat Signal Generator. Opt. 10 – +5 Hz internal reference. 


Television Test Products *6 15 


Generators 
TSG-170A * TSG-170D 


W 
x Features 


TSG-170A 
* NTSC Generator 


TSG-170D 
* Digital Composite NTSC Generator 


TSG-170D Digital Composite NTSC Generator. 


TSG-170A NTSC GENERATOR 
* Simple, Effective Test Signal Complement 


* Master Sync Generator With Digital Genlock 


* Separate Timing Controls for Sync and 
Test Signals 


* Separate SMPTE Color Bars Output 
With Programmable ID (Option 01) 


* Audio Tone Output (Option 01) 
* Tape Leader Countdown (Option 01) 


* Option 1V Signal Set for VM700A 
Measurements 


TSG-170D DIGITAL COMPOSITE NTSC 

GENERATOR 

* Conforms to SMPTE 244M, 259M, RP 155, 
RP 165, and ANSI $4.40 


* Digital and NTSC Analog Test Signal Outputs 
* Digital and Analog Audio Tone Outputs 

* Black Burst Output for Master SPG Application 
* Genlock With Output Timing Offset 

* 12 Character Identification 

* Tape Leader Countdown 


* Optional Signal Set for VM700A 
Measurements 


* Optional Serial Digital Video Interface 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TSG-170A 

NTSC Television Generator. 

Opt. 01 - Adds separate SMPTE Color Bars output 
with 12 character ID, Audio Tone Output and Tape 
Leader Countdown. 


Opt. 1V - VM700A signal set. 


616 • ТеІеуіѕіоп Test 


756-1700 

Digital Composite NTSC Generator. 

Opt. 1S — Adds serial digital video outputs. 
Opt. 1V — VM700A signal set. 


Products 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


£N See Tektronix on the World Wide Web: 
http://www.tek.com 
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Generators 


TSG 200 * TSG-271 * TSG-422 


"m 
Pa € Features 


TSG 200 
* Signal Generator 


TSG-271 
* PAL Generator 


TSG-422 
* Digital Component Generator 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
СЄ (TSG-271 and TSG-422 only). 
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For product detail, request a TV catalog by 
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back of this catalog. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


ИХ TSG200 хт 
SIGNAL SELECT 


Tektronix | 156-271 


TSG-422 Digital Component Generator. 


TSG 200 SIGNAL GENERATOR 
* NTSC Test Signals 


* Multiple Black Burst Outputs 


* Character Identification Positionable 
Within the Active Field 


* Tape Leader Countdown with Visual 
and Audio Cues 


* Stereo Audio Tone with Channel 
One Identification 


• 12 V DC Input 

* Remote Control 

TSG-271 PAL GENERATOR 

* Precise 12-Bit Digitally Derived Test Signals 


* SCH Phase Accuracy, Guaranteed by Use of 
a Single DAC 


* Conforms to EBU Statements D23 and D25 


* Stable Internal Reference, Ideal for Master 
Sync Operation 

* Reliable Slave Operation Through Use of 
Digital Genlock 


* Separate Front Panel Genlock and Sync 
Timing Controls 


TSG-422 DIGITAL COMPONENT GENERATOR 
* Conforms to ITU-R BT. 601/656, EBU Tech 
3267, and SMPTE 125M, 259M, and RP165 


* D1 VTR and Other 4:2:2 Component 
Digital Equipment Testing and Maintenance 


* 10- or 8-Bit Signal Generation 

* Parallel Digital Video Test Signal Outputs 
* Four Serial Digital Video Outputs (Opt. 1S) 
* Separate Y, B-Y, R-Y Clock Outputs 

* 525/60 and 625/50 Operation 

* NTSC or PAL Black Burst Outputs 

* Sync Lock to 525/60 or 625/50 


inside the U.S. see the price list in the back of this catalog. 


TSG 200 
Signal Generator. 


TS6-271 

PAL Television Generator. 

Opt. 01 - Adds Character ID, Audio Tone, 
and Tape Leader Countdown. 


Television 


TSG-422 
Digital Component Generator. 


Opt. 1S - Adds Serial Digital Video Outputs. 


Test Products +617 


Generators/Analyzers 
TSG 1001 * TSG 601 * PSC1125 


"| 
* Features 


TSG 1001 
* Programmable Generator 


TSG 601 
* Serial Component Generator 


Р$С1125 
* HDTV Parallel/Serial Converter 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


me, See Tektronix on the World Wide Web: 
“ФМ hitp://www.tek.com 
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Tektronix | TSG 1001 


PROGRAMMABLE TV GENERATOR 


TSG 1001 


TSG 601 


TSG 601 Serial Digital Generator and SDA 
601 Serial Digital Analyzer. 


TSG 1001 PROGRAMMABLE TV GENERATOR 

e Multiformat, Programmable Test Signal 
Generator 

* Programmable Zone Plate Generator 

» SDP 1000 Signal Development Package 

* PC Based Software Program 

* Waveform Editing and Creation 

* PC to Generator Test Signal Downloads 

* SMPTE/EBU, Betacam?, MII, NTSC 
Analog, NTSC Composite Digital, 
CCIR 601 Component Digital, and 
HDTV Test Signal Libraries 


» Internal or External Clock Operation 
» 10-Bit Signal Generation 
• 30 MHz Bandwidth 
» Analog and Parallel Digital Test 
Signal Outputs 
* Battery Backup for RAM Signal Memory 


* Programmable Trigger Function for 
Waveform analysis 


* Operates with PSC 1125 to Provide SMPTE 
292M Serial Component HDTV Output. 


TSG 601 SERIAL COMPONENT GENERATOR 
The TSG 601 generator provides 16 user- 
selected test signals: 


• 75% Color Bars 

* 100% Color Bars 

* Pluge, BBC Version 1 

* Pluge, BBC Version 2 

* 5 Step Staircase 

* Limit Ramp 

* Convergence 

* PLL SDI Checkfield 

* Equalizer SDI Checkfield 
* SDI Checkfield Matrix 


* Valid (Encodes to PAL or NTSC) 
5 Step Modulated Staircase 


* Valid Modulated Pulse and Bar 


* 60% Line Sweep With Markers at 
0.5, 1.0, 3.0, 4.0, and 5.0 MHz 


* 500 kHz Reduced Amplitude Bowtie 
• Shallow Ramp, Settable Levels 

* Active Picture Markers 

* Four Channels of Embedded Audio 


PSC1125 HDTV PARALLEL/SERIAL 


CONVERTER 
* Adds SMPTE 274M/292M Support to the 
TSG1001 


• Supports 60 and 59.94 Frame Rates 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TSG 601 

Serial Component Generator. 

Includes: AC Adapter, Carrying Pouch, Desk 
Stand, Instruction Card, Operator's Manual. 

Opt. 01 - Rechargeable NiCad Battery Pack. 
Opt. A1 — Universal Euro 220 V AC Adapter. 


618-Television Test 


Opt. A2 - United Kingdom 240 V AC Adapter. 
Opt. АЗ — Australian 240 V AC Adapter. 


TSG 1001 
Programmable TV Generator. 
Includes: SDP 1000 Signal Development Program. 


Products 


Opt. 12 - Deletes Zone Plate Generator. 


PSC1125 

HDTV Parallel/Serial Converter. 

Includes: User's Manual, U.S. Power Cord, 
Interconnecting Cables, and SMPTE 274M, 
1920/10801 Signal Library for TSG1001. 


Generator/Inserters 
VITS 100 * VITS 200 * VITS 201 • 1910 


W 
Pa € Features 


VITS 100 
* Generator and Inserter 


VITS 200 
* Generator and Inserter 


VITS 201 
* Generator and Inserter 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


CE (VITS 100/200/201 only). 


22: ISO 9001 Tektronix measurement products 
————7- are manufactured in ISO 
Bxcemowwraceamamons registered facilities. 


For product detail, request a TV catalog by 
completing the business reply card in the 


back of this catalog. 


VITS 100 Generator and Inserter. 


VITS 100 GENERATOR AND INSERTER 
* Low Price Generator/Inserter 


* NTC 7, FCC, and VIR Signals 


* VM 700A Recognizable Vertical Interval 
Source Identification 


VITS 200 Generator and Inserter. 


VITS 200 GENERATOR AND INSERTER 
* Full Capability Generator/Inserter for Use at 
the Facility Output Point 


* NTC7, FCC, VIRS, and GCR Signals 
* Cable Multiburst and Sweep Signals 
* Four External VITS Inputs 


* Loss of Program Continuity Mode (Standby 
Mode) 


* Text Generator for Full Field and Vertical 
Interval Messages 


* Sync and Burst Regeneration 
* Full Field Test Signal Output 


* RS-232C and Ground Closure Remote 
Control 


* VM 700A Compatible Vertical Interval 
Source Identification 


1910 NTSC Digital Test Signal Generator 
and Inserter. 


VITS 201 PAL Insertion Generator. 


VITS 201 PAL INSERTION GENERATOR 
* Digital Composite Signal Generation 
* CCIR, EBU, UK National ITS 
* Operates in the Presence of Sound in 
Syncs 
* Four External ITS Inputs 
* Source Identification 
* Program Line Sync and Burst Regeneration 
* Loss of Program Input Modes: 
— External Input to Program Out 
— Internal Generator to Program Out 
— Program Line Bypass 
* User Programmable Text Generator 
Provides: 
— Message in Program Line Vertical 
Interval 
— Message in Active Picture Area for Loss 
of Program Input Modes 
* User Programs for: 
— Insertion of Internal, External, and 
Source Identification Signals 
— Loss of Program Input Modes Text 
Insertion 
* All User Program Settings Saved in 
Nonvolatile Storage 


* Monitor Output 
* Remote Control 


1910 NTSC DIGITAL TEST SIGNAL 

GENERATOR AND INSERTER 

* Four External VITS Inputs for Insertion of 
Teletext, Closed Captioning, Source ID, Etc. 

* Nonvolatile Memory to Maintain Selected 
VITS and Full Field Signal Configuration 
After Power Interruption 

* Signal Stored in Replaceable PROMs 

e The Accuracy and Stability of AII-digital 
10-Bit Sync and Signal Generation 

* RS-232 Remote Control Port 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


VITS 100 
Generator and Inserter. 
VITS 200 
Generator and Inserter. 


VITS 201 
PAL Insertion Generator. 


Television 


1910 
NTSC Digital Test Signal Generator and Inserter. 
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Audio Switchers, Digital Audio Analyzer 


ASW 100M * ASW 100F * AM70 


т 
x Features 


ASW 100M 
* Input Switcher 


ASW 100F 
* Output Switcher 


AM70 
* Digital Audio Analyzer/Generator 


ASW-100 Series 


ASW-100 SERIES MEASUREMENT GRADE 
AUDIO SWITCHERS 
* Balanced Signal Paths 


* Manual Controls 

* RS-232 and GPIB Operation 
* Cascadable 

* Cable Shield Lifts 

* Universal Power Supply 

* Rack Mount 


AM70 DIGITAL AUDIO ANALYZER/GENERATOR 
* Balanced Analog Outputs 
CALIBRATION AND TESTING OF AUDIO EQUIP- • Balanced/Unbalanced Digital Inputs and 


MENT Outputs 
* Multitrack Tape Decks * Optical Inputs and Outputs 
* Mixing Consoles * Internal Speaker/Headphone Jack 
» Surround Sound Gear • Battery Powered 
MONITORING MULTIPLE DEVICES UNDER e Installation and Troubleshooting | 
TEST - Signal Tracing in Analog and Digital 
• Burn-in Test Chambers ren Monitorina:cF Diaital Audi 
« Powered Life Testing BE ence Monitoring of Digital Audio 
For your local Tektronix representative see the list in ROUTING ULTRASONIC SIGNALS & Digital Compatibility Debug 
he back of this catalog or outside the U.S. call: ? m 
rper dein fh Us. pipere PM, * BTSC Baseband Signals - ena abo Ра Problems 
Pe Я ; — Digital Audio Format Conversion 
me See Tektronix on the World Wide Web: RDS-modulated Signals 
NAM. hittp://www.tek.com * SCA-modulated Signals 
C € SWITCHING LOADS 
• Amplifier Bridging Loads 


= ISO 9001 Tektronix measurement products li Terminating Loads 
# ©, SS are manufactured т ISO * Monitoring Speakers 


Bixoeewesramarmevum registered facilities. 


For product detail, request a TV catalog by 
Ц] completing the business reply card т the 
back of this catalog. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


ASW-100F ASW-100M AM70 
Input Switcher. Output Switcher. Digital Audio Analyzer/Generator. 
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Audio Analyzers 


UPLO6 ° UPL66 


ve 
laf Features 


* For All Interfaces: Analog, Digital and 
Combined 


* Real Dual-channel Measurements 
* Maximum Dynamic Range 

* FFT Analysis 

* Jitter Analysis 

* Interface Tester 

* Freely Programmable Filters 

* Versatile Functions 

* Compact Unit with Integrated PC 
* Automatic Test Sequences 

* Extensive Online Help 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix оп the World Wide Web: 
XQ hittp://www.tek.com 


ROHDE&SCHWARZ 

Rohde & Schwarz’ quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQS (German Association for the Certification of 
Quality Systems). 


completing the business reply card in the 


For product detail, request a TV catalog by 
LY | back of this catalog. 


UPL66 


The Solution for the 
Budget Conscious 


Audio signal processing is no longer conceiv- 
able without the use of digital techniques. 
Yet, analog technology continues to exist and 
undergoes constant improvement. State-of- 
the-art measuring instruments must there- 
fore be able to handle both analog and digital 
signal processing. 


The UPLO6 and UPL66 Audio Analyzers per- 
forms practically all types of analog measure- 
ment, from frequency response 
measurements through to externally con- 
trolled sweeps with reference traces, determi- 
nation of 3rd-order difference frequency 


distortion, spectral display of demodulated 
wow and flutter signals, etc. In contrast to 
many other audio analyzers, UPLO6 and 
UPL66 are capable of performing real dual- 
channel measurements in the audio-fre- 
quency range, i.e. there is no need for 
switchover between two inputs — and this 
facility is not limited to a few special cases. 


In addition to all this, UPL features excellent 
technical data: analog sinewave generation 
with harmonics of typ. - 115 dB, spectrum 
displays with a noise floor below —140 dB for 
analog and —160 dB for digital interfaces, FFT 
with a maximum frequency resolution of 
0.05 Hz, etc. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 


UPLOG 

Audio Analyzer. 

UPL66 

Audio Analyzer. 

Both Include: Power cable, operating manual, 
backup disks with MS-DOS operating system and 
user manual, backup program disk with operating 
and measurement software. 


OPTIONS 

Opt. B1 - Low Distortion Generator. 

Opt. B2 - Digital Audio 1/0. 

Opt. B21 - Digital Audio Protocol. 

Opt. B22 – Jitter and Interface Test. 

Opt. B4 - Remote Control. 

Opt. B5 - Audio Monitor. 

Opt. B6 - Rub, Buzz and Coherence Functions. 
Opt. B7 — Hearing Aid Test System. 

Opt. B10 - Universal Sequence Controller. 
Opt. Z1 – XLR/BNC Adapter Set. 

Opt. U3 - 150 О Input Impedance. 


Television 


inside the U.S. see the price list in the back of this catalog. 


RECOMMENDED EXTRAS 
19 in. Rack Adapter — Order Option 1R. 
Service Manual — Order 1078.2089.24. 
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Audio Analyzer 


UPD 05 (2 Hz to 300 kHz) 


и 
laf Features 
* Compact Unit with Integrated PC 


* Two-channel Measurement for All 
Functions 


* Versatile Analysis Modes Through Built-in 
FFT Analyzer 


* Quick and Easy Implementation of New 
Measuring Functions With 3 1/2 in. Diskette 


* All Measurements With Any Combination of 
Input and Output (AA, AD, DA and DD) 


* Flexible Application Through Almost 
Unlimited Range of Filters 


• Extremely High Dynamic Range for 
Measurements on High-end Equipment 


* High Measuring Accuracy and Speed 
* Fast and Simple Operation 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


“у See Tektronix оп the World Wide Web: 
NOVAM. hitp://www.tek.com 


ROHDE&SCHWARZ 
Rohde & Schwarz' quality system complies with the 
DIN ISO 9001 standard and has been certified by 
DQBS (German Association for the Certification of 
Quality Systems). 
For product detail, request a TV catalog by 
M completing the business reply card in the 
back of this catalog. 


Measuring the whole range of 
audio parameters at analog 
and digital interfaces 2 Hz to 
300 kHz 


The UPDO5 is the right analyzer for measure- 
ments on high-end audio equipment — whether 
an individual component or an audio mixer in a 
sound studio. It is a compact, universal mea- 
suring instrument with built-in generators for 
measuring the full range of audio parameters at 
analog and digital interfaces. The UPD05 mea- 
sures fast and is equipped with all commonly 
used interfaces. Windowing and user 
prompting make the UPD05 easy to use 
despite the large number of measuring and 
signal generating possibilities. 


Latest digital signal processing, an extensive 
range of analysis modes and Fast Fourier 
Transform (FFT) give you peace of mind for 
the future — for this technology allows the 
implementation of new measuring functions 
simply by loading the required software. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


UPD 05 

Audio Analyzer. 

Includes: Power Cable, Operating Manual, Back-up 
Disk with MS-DOS Operating System, Backup 
Program Disk with Operating and Measurement 
Software. 


622-Television Test 


OPTIONS 
Opt. B1 - Low Distortion Generator. 


Opt. B2 - AES/EBU Interface. 

Opt. B3 — High-speed Extension. 

Opt. B4 - IEC-625/IEEE-488-bus Interface. 
Opt. B5 - Audio Monitor. 

Opt. K1 — Universal Sequence Controller. 
Opt. K2 - Arbitrary Waveform Designer. 
Opt. K33 - Automatic Measuring System. 
Opt. 22- Jitter and Interface Test. 


Products 


RECOMMENDED ACCESSORIES 
19 in. Adapter - ZZA-95 Order ZZA-95. 


Service Manual — Order 1030.7551.24. 


Audio Monitors/Generators 
764 * 760A * 760N * 760D * ASG 100 * ASG 140 


= 
) € Features 


764 
* Digital Audio Monitor 


760A 
* Stereo Audio Monitor 


760N 
* Stereo Audio Monitor 


760D 
* Stereo Audio Monitor (Nordic) 


760D 
* Stereo Audio Monitor (DIN) 


ASG100 
* Audio Signal Monitor 


ASG140 
* Audio Signal Monitor 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


є ISO 9001 Tektronix measurement products 


are manufactured in ISO 
Sesermsewrucwarseons registered facilities. 


completing the business reply card in the 


For product detail, request a TV catalog by 
LY | back of this catalog. 
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“Wektronix 764 Digital Audio Monitor 


006 


in phase 


Phase display B 


Figure 1. The 764 Audio View. 


764 DIGITAL AUDIO MONITOR 

* Two balanced or unbalanced AES/EBU 
or SPDIF loop-through inputs drive 
four-channel level meters 


* Adjustable clip/ mute indicators 

* Audio phase display 

* Phase correlation meter 

* Unique session statistics compilation 
* VITC and LTC time code inputs 

* Channel status and user data decoding 
* AES-3 DARS input 


* Optional serial digital video (embedded 
audio) input 
* Optional balanced analog line outputs 


Television 


006 


Session 00:00:00:00 | Вип ваз 


METER SCALE 
IERDATA | NORMAL ea | 


| 
[сте | expan от 


760A Stereo Audio Monitor. 


760 SERIES STEREO AUDIO MONITORS 

• Graphic CRT Display of Stereo Audio Signal 

* AGC for Continuously Viewable Pattern 

* Bar Graph for Quick Setups and Accurate 
Peak Indication 

* Third Bar Indicates Mono Compatibility 
when Set to L+R 

* Suitable for Phase and Amplitude 
Measurements 

* Optional Nordic or DIN Scale 

* Scale and Dynamics Conform to Proposed 
IEEE ppm Standard 

* EXPAND SCALE Feature Increases 
Resolution at —8 dB (760A) Level for 
Accurate Line-ups 


* White Phosphor CRT Option Available 
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Audio Monitors/Generators 
764 * ASG 100 * ASG 140 
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POWER 
760N Nordic Scale Version. 


ASG 100/ASG 140 AUDIO SIGNAL GENERATORS 
COMMON FEATURES 

* 20 Hz to 20 kHz 

* 24 dBu to -90 dBu 

* 4 Second Voice ID 

* Balanced XLR Signal Paths 


760D DIN Scale Version. 


CONTROLS 


* RS-232 Remote Control 


* Front Panel Lockout 


• Contact Closure 


SPECIAL MEASUREMENT SIGNALS 


* Multitone Test Signals 


• Audio/Video Delay Signals 


* CCITT 0.33 Signals 


* Tektronix Autosequences 


ASG 100/ASG 140 


ASG 140 FEATURES 
* Four Balanced XLR Signals 


e Fixed 10 Q Output Impedance 
ASG 100 FEATURES 

• Balanced, Loop-through Operation 
* Programmable Output Impedance 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


764 DIGITAL AUDIO MONITOR 
Includes instruction manual and power cord. 


764 OPTIONS 
Opt. 01 - Embedded Audio Input. 


Opt. 02 - Analog Line Output. 


760A 
Stereo Audio Monitor. 


760N 
Stereo Audio Monitor (Nordic). 
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7600 


Stereo Audio Monitor (DIN). 


All Monitors Include: Instruction Manual, X-Y 
Graticule, Power Cable Assembly. 
Opt. 74 - Substitutes white phosphor CRT. 


ASG 100 
Audio Signal Generator. 


ASG 140 
Audio Signal Generator. 


Products 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


http://www.tek.com 


©: 


FERU 


Samea registered facilities. 


LA See Tektronix on the World Wide Web: 
З 


completing the business reply card in the 


| For product detail, request a TV catalog by 
LY | back of this catalog. 


Digital Audio/Video Monitoring Systems 


New AV601A/AV601E/AV601M 


- 
Pa € Features 


270 MB SERIAL COMPONENT VIDEO MONI- 
TORING 
* Waveform, Vector, Gamut, Data Error 
Displays: 
— Select AV601A for Operational 
Monitoring 
— Select AV601E for Transmission 
Applications 
— Select AV601M for Video Data Testing 


AES/EBU DIGITAL AUDIO MONITORING 

* Audio Level, Phase, and Time Code 
Displays 
— Option 01 for Audio Embedded in Video 
— Option 02 Provides Analog Line Outputs 

* Complete Monitoring System in a Single 
Cabinet 

* Economical Price/Feature Set for the 
Application 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 


cE 


= Tektronix measurement products 
P d 

є І50 9001 are manufactured in ISO 

xcemoworscowanumons registered facilities. 


completing the business reply card in the 


For product detail, request a TV catalog by 
Ra back of this catalog. 


New AV601 


The AV601 is a comprehensive package for setup, calibration, and operation of digital 


audio/video systems. 


The AV601 system is a comprehensive system 
for setup and operation of digital video and 
audio production and transmission systems. It 
provides a combination of monitoring capabil- 
ities to assure both sound and picture quality. 


By combining the two most-specified 
Tektronix monitors — the 764 Digital Audio 
Monitor and a member of the WFM601 fami- 
ly of Digital Video Waveform Monitors — the 
AV601 Monitoring System offers the conve- 
nience of seamless integration into the all- 
digital facility. Offering a selection of models 
and options, the AV601 system provides the 
exact feature set required for a particular 
application, at a most economical price. 


AV601 systems include a choice of serial 
component video monitor, the WFM601A, 
WFM601E, or WFM601M (see configuration 
table); a 764 AS/EBU digital audio monitor 
with options for audio-embedded-in-video 
and/or analog line monitoring outputs; and a 
Tektronix 1700F05 rack mounting cabinet. 
The AV601A is appropriate for operational 
monitoring positions, such as studio control 
rooms or video recording centers. The AV601E 


adds video transport layer monitoring features 
needed in transmission centers or master con- 
trol rooms. The AV601M includes all features 
of the AV601A and AV601E, and provides data 
layer signal analysis tools for design, installa- 
tion, maintenance, and testing of digital plants. 


AV601 series options include Option 01, which 
allows monitoring of digital audio embedded in 
the digital video signal, and Option 02, which 
provides stereo analog line driver outputs for 
monitoring selected audio channels. 


Operating as a system, one of two digital 
audio/video program channels is selected on 
the WFM601 series digital video monitor, and 
up to four of a possible sixteen digital audio 
channels are selected on the 764 digital 
audio monitor. As a configured system, the 
AV601 series provides exactly the tools 
needed for a digital program application. 


For a complete description of instruments 
supplied as part of the AV601 system, please 
see data sheets on the WFM601 Series Serial 
Component Monitors and the 764 Digital 
Audio Monitor. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


AV601A 

Digital Audio/Video Monitoring System. 

Includes: WFM601A Digital Video Monitor, 764 Digital 
Audio Monitor, 1700F05 Dual Rack Mount Adapter. 
AV601E 

Digital Audio/Video Monitoring System. 

Includes: 

WFM601E Digital Video Monitor, 764 Digital Audio 
Monitor, 1700F05 Dual Rack Mount Adapter. 


AV601M 

Digital Audio/Video Monitoring System. 

Includes: WFM601M Digital Video Monitor, 764 Digital 
Audio Monitor, 1700F05 Dual Rack Mount Adapter. 
AV601 OPTIONS 

Options (for all configurations). 

Opt. 01 - Embedded Audio Input for 764. 

Opt. 02 - Analog Line Output for 764. 


Television 


RECOMMENDED ACCESSORIES 

070-8810-00 — 764 Service Manual. 
070-9836-00 — WFM601 Series Service Manual. 
MEASUREMENT SERVICE OPTIONS 

Contact your local Tektronix representative. 
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RF/Cable Measurement Packages 


CMP500 * CSS500 * CSS50 


и 
Pa € Features 


CMP500/CSS500 
e TV Measurement Package/Software 


—————— 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
| http://www.tek.com 
Ew Tektronix measurement products 
1& ISO 9001 are manufactured in ISO 
лета TENANT registered facilities. 


For product detail, request a TV catalog by 
aa completing the business reply card in the 


back of this catalog. 


ORDERING INFORMATION 


СМР500/С55500 TV MEASUREMENT 

PACKAGE/SOFTWARE 

* Delivers Baseband Video and RF 
Measurement Performance Unmatched in 
the Industry 


Performs All Recommended Baseband and 
RF Measurements for NTSC and PAL 
Including the FCC CATV Requirements 


* Includes Easy-to-use Windows-based 
Control Software 


e Automatically Monitors Results and 
Displays Alarms when Out-of-service 
Measurement Limits Are Reached 


* Sequences Can Be Defined on the 
Computer, Downloaded to the 2714 or 
2715, Which Can Be Removed from the 
System to Make Automatic Field RF 
Measurements 


* Displays the Picture of the Channel Being 
Measured on the Computer Screen when 
Equipped with Video Display Board 

• Compatible with Standard, НАС, IRC, 

PAL B/G, PAL J, and PAL D/K Systems 
up to 1 GHz 

• Exports Data to Windows-based Programs 
Such as Lotus 1-2-3 or Microsoft Excel for 
More Detailed Analysis 


* Supports Many Different Types of Printers 


New CSS50 E 
CSS50 Cable System Software provides a 
point-and-click interface for interactive, 
automatic, and remote baseband and RF 
video measurements. Shown with the 2715 
CATV Spectrum Analyzer, DS1001 
Demodulator, VM100 Video Measurement 
set, and notebook PC. 


CSS50 CABLE SYSTEM SOFTWARE 

* Interactive or Automated Execution of all 
Recommended Baseband and RF 
Measurements Including Digital Average 
Power 

• Supports the 2714/2715 CATV Spectrum 
Analyzers, DS1000 Demodulator, and 
VM100/101 Video Measurement Set 

* Single or Repetitive User-Defined Test 
Sequences 

* Simple Point and Click Windows "-based 
Operator Interface 

» On-the-fly Limit Testing and Violation 
Reporting to File, RS-232, or Windows 
Message 

• Easily Export Data to Windows-based 
Programs Such as Microsoft Excel for 
More Detailed Analysis 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


CMP500 

Cable Television Measurement Package for 

NTSC Systems. 

Includes: VM 700A Opt. 01 & 48, 2714 Opt. 03 
(GPIB), TV1350 Opt. 01, 10. Contact your local 
Tektronix representative for packages in PAL countries. 
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Test 


CSS500 CABLE TELEVISION SYSTEM SOFTWARE 
Required for PC control of instruments. 


Products 


С5550 
Cable Television System Software 


Includes: Two 3.5-in. Floppy Disks, Manual. 


Signal Meters 


RFM90 * RFM151 


" 
ЖІ Features 


RFM90 
* Signal Level Meter 


RFM151 
* Cable TVRF Analyzer 


—————————————S 
For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
http://www.tek.com 

Digital Vid 

Broadcasting (RFM151) 


сє 


é= ISO 9001 Tektronix measurement products 


7 
-« п are manufactured in ISO 
9 ютелов еалооза нноєтомх registered facilities. 


completing the business reply card in the 


| For product detail, request a TV catalog by 
Ra back of this catalog. 


SignalMini 


RFM90 SignalMini SIGNAL LEVEL METER 
* 48 MHz to 860 MHz Frequency Range 


* x2 dB Accuracy 

* 1 dB Resolution 

* In-service Carrier-to-Noise Measurement 
* Display Levels in dBmV or dBuV 


* Multistandard Compatible — NTSC, 
PAL, SECAM 


* Alphanumeric Display with Backlight 

* Easy-to-use, Most Selections Require Two 
Keystrokes or Less. Large Knob Simplifies 
Channel or Frequency Selections 

* Built-in Channel Table 

* Up to 64 User-definable Frequency Setups 

* FM/AM Detector, Speaker, and 
Headphone Jack 


rd 


oma m 


* Replaceable Battery Pack 

* Durable Weather-resistant Case 

* Weighs Less than 1.3 Ibs. (600 grams) 
* 1 Year Parts and Labor Warranty 


SignalScout™ RFM151 


CABLE TV RF ANALYZER 

* Digital Channel RF Measurement Suite 
Includes Average Power Level Plus 
Noise/Distortion Measurement 

* Exclusive Ingress Monitor Mode Records 
Ingress Violations of up to 32 User-defined 
Frequency and Level Windows 

* Enhanced Spectrum Mode Increases Ability 
to Capture Low-level and Bursty Signals 

* AM and FM Demodulators with Speaker 
Helps Identify Ingress Sources 

* User-changeable Battery Pack with Optional 
External Charger for Uninterrupted Use 


* С55151 Control and Analysis Software 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


RFM90 

SignalMini Signal Level Meter. 

Includes: Instruction Manual, Replaceable 
Battery Pack, Battery Charger with AC Voltage 
Adapter, Precision Female-Female Type-F 
Adapter, Carrying Case. 


RFM151 SignalScout"" CABLE TV RF ANALYZER 
Includes: Instruction Manual (070-9959-00), 
Quick Reference Card (070-9960-00), 120 VAC 
Power Pack (119-4855-00), Precision Female- 


Television 


Female Type F Adapter (103-0301-00), RS232C 
DB-9-Male-Female Cable, Padded Carrying Case 
(016-1642-00), Vehicle Power Adapter 
(119-4860-00), CSS151 Software (070-9959-00). 
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IN-SERVICE RF TESTING FROM TEKTRONIX 
* |n-service Measurements — Compatible 
with NTSC and PAL Systems 


* Digital Channel Measurements 
— Characterize Averaged Power; Check 
Noise and Distortions 


• Measurements at Set-top Converter Output 
Simplified 

• Addresses All FCC Proof of Performance 
Measurements 


* Cable TV Measurements 


e Carrier Level, Carrier Frequency, Carrier-to- 
noise, Hum/LFD, and Other Key 
Measurements Execute Automatically From 
Easy-to-use, On-screen Menu 


• Unattended and Remote Measurement 
Modes 


• 75 О Input with Quick-change Е and BNC 
Connectors 


• Enhanced Troubleshooting Power with 
Built-in Preamplifier, Audio and Video 
Demodulation — All Standard 


• FM Audio Carrier Deviation and Video 
Depth of Modulation Adjustment Modes 


• Includes Windows-compatible PC Software 
for Programmed Measurement 
Configuration, Data Collection, 
Measurement Results Printouts, Limits 
Checking, Alarming and Control of a 
Locally or Remotely-located 2715 


* High Portability, On-board Nonvolatile 
Memory, Four Digital Displays for Spectral 
Display Storage and Comparison, Plus True 
Analog, Continuous Gray Scale Display for 
Detecting Low Level Beats and Spurs 
Amidst Noise and Active Video 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Digital Video 
Broadcasting 


Ce 


IEEE-488 


2712, 2711 Option 03 comply with IEEE 
Standard 488.1-1987, and with Tektronix 
Standard Codes and Formats. 


=. Tektroni. ment product. 
FEE 


Deweer registered facilities. 
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The 2715 is а complete cable TV RF testing solution. 


2715 Cable TV Spectrum 
Analyzer 


Tektronix is a leading supplier of a broad 
range of innovative test solutions for 
merging communications networks. 


DIGITAL AND ANALOG TESTING FOR 

HYBRID NETWORKS 

The 2715 Cable TV Spectrum Analyzer now 
includes automated tests for both analog and 
digitally-modulated channels. When you are 
ready to begin installing digital transmission of 
video, data or voice, the 2715 is ready to help. 
After setting up the 2715 with the new, com- 
panion Cable TV RF Measurement Software 
for Windows, the analyzer automatically 
determines the correct measurements for each 
channel type - analog, digital, FM or pilot. 


DEPENDABLE, IN-SERVICE ANALOG CARRIER 
MEASUREMENTS AT AN AFFORDABLE PRICE 
Now you can make more proof of performance 
and other cable system measurements without 
disruption of service to subscribers. And you 
can minimize the inconvenience of making 
measurements at the output of set-top con- 
verters. The 2715 provides accurate and 
automated measurement of carrier-to-noise, 
in-channel response, and coherent distortion 
signals as well as carrier levels, frequencies, 
and тоге . . . without removal of video carriers 
or modulation. In-service measurement of 
CTB requires an unoccupied channel adjacent 
to the test channel. 
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CHARACTERIZE YOUR DIGITAL CHANNELS 
Channel averaged power, noise and 
distortions on digitally modulated channels 
can all be measured by the 2715. It's 
important to understand the performance of 
each of the digital channels in your system as 
well as their interaction with your analog 
channels. Both broadband random noise-like 
distortions, and coherent distortions — plus 
noise — can be measured. They all can 
degrade the bit-error-rate behavior of your 
digital signals. The 2715 includes digital 
channel averaged power, desired-to-unde- 
sired signal power ratio (D/U) and CTB/CSO 
measurement. You also can verify the 
spectral occupancy of your digital modulators 
with an adjacent channel leakage (ACL) 
measurement. The distortion and noise 
measurements require a brief removal of the 
digital signal. You get all this capability in a 
23.5 Ibs., compact, easy-to-carry package... 
at an attractive price. All of the common cable 
system spectral measurements are built in 
and menu-selectable including those needed 
to address field FCC proof of performance 
requirements. An accompanying Microsoft 
Windows-compatible PC software package 
adds measurement configuration, data 
collection, measurement results printouts, 
limits checking, alarming and more. 


What used to be complicated measurement 
procedures, even for engineering, are now 
push-button simple. Technicians can easily 
perform extensive cable system analysis and 
data collection in the field, all automatically. 
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Measurements and data collection can also 

be done remotely under computer control. 

Or the 2715 can be left unattended to run 

automatic measurements and data collection 

initiated by the built-in real-time clock. Data 

collected in the field can be transferred from 

the 2715's memory via an RS-232 or GPIB 

interface to a PC. The 2715's accompanying 

Windows PC software package includes easy 

transfer of data to your choice of Windows- 

compatible spreadsheet or data base pro- 

grams for customizing analysis or reports. 

QUICK, REPEATABLE, 

AUTOMATED MEASUREMENTS 

The 2715 contains the following 

measurements and capabilities in its cable 

TV (CATV/APPL) application menu: 

ANALOG CHANNELS: 

* Direct channel tuning and automatic 
positioning of visual and aural carriers 

* Visual and aural carrier level and frequency 
measurement 

* Survey of system visual and aural carrier 
levels and frequencies 

* Depth of modulation adjustment and 
measurement 

* Aural carrier FM deviation adjustment and 
measurement 

* Visual carrier-to-noise measurement 

e |n-channel response measurement 

* Hum/low-frequency disturbance measurement 

* System frequency response 

* View baseband modulation (field and line) 
and view picture 

* Aural carrier demodulation (listen mode) 

* Intermodulation distortion measurement 
(CTB and CSO) 


* Cross modulation measurement 


DIGITAL CHANNEL MEASUREMENTS: 
* Averaged power 


* Desired-to-undesired signal power ratio (D/U) 

* Adjacent channel leakage (ACL) 

* CSO and CTB 

* Direct channel tuning and automatic posi- 
tioning of digital signal 

* Survey of system digital channel levels 

* System frequency response 
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PRESS ANY MENU KEY TO EXIT 
PRESS BKSP FOR PREVIOUS DISPLAY 


Pressing the CATV/APPL front panel 
button brings up the first page of the 
CATV Measurement Mode menu display. 


Measurements selected from the menu are 
automatically executed, and the results are 
displayed on the CRT screen. Not only are 
complex measurements reduced to 
push-button simplicity for less-experienced 
spectrum analyzer users, but measurement 
repeatability is high. 

Measurement results can be output to a 
printer or plotter connected directly to the 
2715's interface port. Results can also be 
automatically stored in the 2715's nonvolatile 
memory for later transfer to a PC. This, 
along with high portability, makes the 2715 
ideal as an automatic data collection tool in 
the field for engineers and technicians alike. 


A battery pack option makes 2715 
measurements and data collection possible 
even where AC power isnít available. 


MORE TROUBLESHOOTING HELP ... 

In addition to automated measurements, the 
2715 also provides analog channel video and 
aural carrier demodulation. Aural carrier 
demodulation allows you to listen to the 
program audio on the selected channel. 
Similarly, the demodulated video feature 
allows you to view the video on the currently 
selected channel (or from a down-converted 
satellite signal). Also, full-field or individual 
horizontal line waveforms can be viewed. 


All of these features aid positive channel or 
program identification in the field. They also 
aid recognition of many system problems. 


-.. AND MAINTENANCE HELP 

Built-in adjustment modes for audio carrier 
deviation and video depth of modulation 
assist in day-to-day maintenance of your 
system. These adjustment modes are conve- 
niently accessible from within the automated 
FM deviation and depth of modulation 
measurement routines. 
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PRESS АМҮ MENU KEY TO EXIT 
PRESS BKSP FOR PREVIOUS DISPLAY 


The second page of the CATV/APPL menu 
appears when 9 MORE is selected on the 
first menu page. 


CHECK FILTERS, LINE AMPLIFIERS, CABLES 
The 2715's 75 О External Tracking Generator 
(Option 05) provides a convenient means of 
measuring frequency response on key 
system components. You can also sweep 
most two-port devices. 


THE 2715 CAPITALIZES ON PC POWER 

The Microsoft Windows-compatible software 
package that accompanies the 2715 runs auto- 
mated cable TV measurements via an RS-232 
or GPIB interface and collects measurement 
history for tracking system performance. 


The software package provides the following 
capabilities: 

Channel table generator — You can create 
your own channel tuning tables in addition to 
the standard tables provided. Creating your 
own custom channel tuning tables is a simple 
matter of editing one of the standard tables or 
creating a completely new table by filling in a 
predefined, on-screen channel-setup form. 
Your custom tables can then be transferred to 
the 2715 to be used with its built-in measure- 
ment features. Result: data will be consistent- 
ly taken on all of your system carriers includ- 
ing scrambled channels, aeronautical offsets, 
and non-standard frequencies. 


High-level test sequences — You can config- 
ure automatic test sequences from the 
2715's built-in measurements. Creating a test 
sequence is a simple matter of indicating the 
desired tests in an on-screen setup matrix. 


Your test sequences can then be transferred 
to the 2715 for later execution via front-panel 
selections, or run from a PC situated at 
another location. This capability allows less 
experienced technicians to easily execute 
high-level test sequences that have been 
defined and loaded into the 2715 by a cable 
TV system engineer or senior technician. 
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Additionally, a time of day can be specified 
for automatic execution of any test sequence. 
You can also specify the number of times that 
a test is to be repeated and the interval of 
time between test repetitions. This allows you 
to leave the 2715 unattended while it auto- 
matically performs its time initiated test pro- 
cedures and stores results. For example, you 
can leave the 2715 at a node site overnight or 
over the weekend for unattended monitoring 
and data collection. 


Labor-saving ancillary features — 

Detailed or summary current or historical 
measurement results can be printed directly 
from the 2715 PC Software or can be copied 
into another Microsoft Windows-compatible 
program for report customization. 


You can execute tests from a remotely-located 
2715 by using the CATV RF Measurements PC 
Software in conjunction with the Terminal 
Program that is a standard accessory of the 
Windows operating system software. You can 
place the 2715 at a node of another remote site 
while measurements and data collection are 
controlled from a centrally located PC. This con- 
figuration can significantly reduce the number 
of field trips necessary to monitor and diagnose 
system trouble spots. The RF Measurement 
Software also includes limits checking, alarming 
and 271X display transfer functions. 


GENERAL PURPOSE CAPABILITIES 

In addition to its special cable TV features, the 
2715 also doubles as a highly capable, 
general-purpose spectrum analyzer. You get 
excellent RF performance, a built-in frequency 
counter, full programmability, enough 
nonvolatile memory for up to 108 saved 
displays and 36 front-panel setups, digital and 
true analog displays, high portability, and 
numerous other features. 


Access to the 2715's many capabilities is 
extremely easy too. The straightforward user 
interface provides conveniently grouped, 
dedicated front-panel keys and simple, 
menu-driven functions. This makes the 2715 
very easy to learn and use. The end result is 
more measurement power in the hands of 
more people for improved system performance 
from cable headend to subscriber terminal. 
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The demodulated video display aids 
channel or program identification. It also 
aids trouble-shooting by showing gross 
picture anomalies, such as the hum bars 
displayed here. 
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Characteristics 


The following specifications and features 
apply after a 15 minute warmup period and 
after all normalizations, including reference 
normalizations, have been performed. CATV 
characteristics represent typical performance 
and are dependent on general spectrum ana- 
lyzer specifications. CATV characteristics need 
not be verified independently providing that all 
spectrum analyzer specifications are verified. 


CABLE TV MEASUREMENTS 

Channel Selection - Visual and aural carri- 
ers displayed when channel number is 
entered or front-panel selected. 

Tune Configuration: STD, HRC, IRC, and 
custom; configured using 2715 PC software. 
Channel Range: 0 to 999; configured using 
2715 PC software. 

Frequency Range: 1 MHz to 1.8 GHz; 
dependent on selected Channel Table. 
Visual Carrier Frequency — Measured with 
internal counter to. 1 Hz resolution with 
accuracy of 5x1 0-7 x Carrier Frequency 
x10 Hz «1 Least Significant Digit. 
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Measurement conditions and results are 
clearly displayed on-screen. Text can even 
be added, to describe measurement loca- 
tion for example. 
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15 20 25 30 35 40 45 50 55 60 65 70 
Channel Under Test input Level От 
D/U Measurement Range Limits For 2 dB Accuracy 


Visual-to-Aural Carrier Frequency — Aural 
carrier measured with internal counter relative 
to visual carrier. 

Difference Range: 1 MHz to 10 MHz 
(depending on selected channel table) for an 
amplitude difference of <30 dB and aural 
carrier to noise 215 dB (300 kHz RBW). 
Resolution: 1 Hz. 

Accuracy: «15 Hz for visual-to-aural carrier 
difference <8 MHz. 


Visual Carrier Peak Level — Absolute peak 
amplitude measured with preamp off. 
Amplitude Range: ^18 dBmV to 458.8 dBmV 
for visual carrier to noise 230 dB 

(300 kHz RBW) and total input power 

«470 dBmV. 

Frequency Range: 15 MHz to 1015 MHz. 
Resolution: 0.1 dB. 

Absolute Accuracy: «2.5 dB for visual carrier to 
noise 230 dB (300 kHz RBW); for FM signals, 
carrier to noise 233 dB (100 kHz RBW). 
Relative Accuracy: «0.5 dB relative to adjacent 
channel, «1.2 dB relative to all others. 
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Visual-to-Aural Carrier Level Difference — 
Difference Range: 

0 to 30 dB for aural carrier to noise > 15 dB 
(300 kHz RBW). 

Resolution: 0.1 dB. 

Accuracy: «0.75 dB for aural carrier to noise 
215 dB (300 kHz RBW). 


Digital Channel Averaged Power — Averaged 
amplitude measured with preamp off. 
Amplitude range: -30 dBmV to 

+37 dBmV (multi-channel) or -30 dBmV to 
452 dBmV (preselected). 

Resolution: 0.1 dB. 

Absolute accuracy: «2.5 dB. 


Carrier to Noise — Default noise floor is a 
normalized 4 MHz bandwidth measured 
relative to the visual carrier peak. 

Range and Accuracy: See Figure 1. 
Resolution: 0.3 dB. 

Gated, in-service measurement is 

in-band; non-gated, in-service measurement 
is at guard band below channel boundary. 


Digital Channel Desired to Undesired 
Ratio — Channel averaged power is 

divided by total noise plus distortion power 
in the channel. 

Range and Accuracy: See Figure 2. 
Resolution: 0.3 dB. 


Modulation Depth — % AM measured from 
sync tip to lowest white level in 10 sweeps 
(VITS line used if defined in channel table). 
AM Range: 50% to 95%. 

Resolution: 0.1%. 

Accuracy: +2% for visual carrier to noise 
240 dB (300 kHz RBW). 


Hum/Low-Frequency Disturbance — Power 
line frequency measured on an unmodulated 
visual carrier and low frequency disturbance 
measured on the modulated carrier. 

AM Range: 1% to 10% peak-to-peak. 
Resolution: 0.1%. 

Accuracy: +1% for hum <5% and visual 
carrier to noise 225 dB (300 kHz RBW); 
+2% for hum <10% and visual carrier to 
noise 225 dB (300 kHz RBW). 


Frequency Response — For fixed-amplitude 
scrambling or no scrambling, system 
amplitude variations (flatness) are displayed 
relative to a reference trace stored during 
frequency-response reference setup. 

Range: 5 dB/div. 

Resolution: 0.2 dB. 

Flatness Accuracy: «0.75 dB. 
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In-Channel Response — Expresses maximum 
variance in amplitude within some specified 
frequency range within a particular channel, 
given a "flat" test signal over that same 
specified range. The variance is referenced to 
the average of the highest and lowest 
amplitude within the frequency range. 
Range: +3 dB. 

Resolution: 0.1 dB. 

Accuracy: «0.5 dB. 

Test signal line number must be specified for 
in-service measurements. 


Digital Channel Adjacent Channel 
Leakage - Averaged power in adjacent 
channel(s) is divided by averaged power for 
the test channel. 

Range and Accuracy: See Figure 3. 
Resolution: 0.3 dB. 


Carrier Survey — Absolute peak amplitude of 
each visual carrier is measured and each 
associated aural carrier level is measured 
relative to the visual carrier for selected 
channels. Frequency counted only in ACCUR 
FREQ/AMPL mode. 
Visual Carrier (FREQ/AMPL and ACCUR 
AMPL modes) 
Amplitude Range: –18 dBmV to +58.8 
dBmV for visual carrier to noise 230 dB 
(300 kHz RBW) and total input power 
«470 dBmV. 
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Frequency Range: 15 MHz to 1015 MHz. 
Resolution: 0.1 dB. 

Absolute Accuracy: «2.5 dB for visual 
carrier to noise 230 dB (300 kHz RBW); 
for FM signals, carrier to noise 233 dB 
(100 kHz RBW). 

Relative Accuracy: «0.5 dB relative to 
adjacent channel, «1.2 dB relative to all 
others. 


Visual Carrier (FAST AMPL mode) 
Amplitude Range: -18 dBmV to 
458.8 dBmV for carrier to noise 230 dB 
(300 kHz RBW) and total input power 
«470 dBmV. 
Frequency Range: 15 MHz to 1015 MHz. 
Resolution: 0.3 dB. 
Absolute Accuracy: «2.7 dB for carrier to 
noise 230 dB (300 kHz RBW); for 
FM signals, carrier to noise 
233 dB (100 kHz RBW). 
Relative Accuracy: «0.8 dB relative to 
adjacent carrier; «1.5 dB relative to all 
other channels. 
Aural Carrier (FREQ/AMPL and 
ACCUR AMPL modes) 
Difference Range: 0 dB to 30 dB for aural 
carrier to noise 215 dB (300 kHz RBW). 
Resolution: 0.1 dB. 
Accuracy: «0.75 dB for aural carrier to 
noise 215 dB (300 kHz RBW). 
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Aural Carrier (FAST AMPL mode) 
Difference Range: 0 dB to 30 dB 
for carrier to noise 215 dB 
(300 kHz RBW). 
Resolution: 0.3 dB. 
Accuracy: «1.1 dB for carrier to noise 
215 dB (300 kHz RBW). 


Analog Channel СТВ and CSO - Measured 
relative to visual carrier peak according to 
NCTA recommendations. 

Range and Accuracy for INTERACTIVE and 
AUTO modes: See Figures 4, 5, and 6. 

Only +4 dB curve applies to SINGLE SWEEP 
and CONTINUOUS modes. 

Resolution: 0.3 dB. 


Digital Channel СТВ and CSO - 

Measured relative to the averaged power of 
the test channel. 

Range and Accuracy: See Figures 7 and 8. 
Resolution: 0.3 dB. 


Aural (FM) Deviation — Peak FM deviation is 
measured for the selected channel. 

Range: 10 kHz to 50 kHz; usable to 80 kHz. 
Accuracy: +4 kHz. 


Cross Modulation — Peak of fundamental 
component of 3rd order distortion at 
horizontal sync frequency (AM) measured on 
the unmodulated visual carrier. 

Range: 48 dB. For cross modulation levels 
below —20 dBc, equivalent frequency domain 
measurement of cross modulation results in 
a range of 58 dB. 

Resolution: 0.1 dB. 

Accuracy: « 2 dB for cross modulation 

«36 dB; +3 dB for cross modulation «48 dB. 


Listen Mode - Selected channel's aural 
carrier is FM demodulated and output fed to 
speaker or headphone jack; instantaneous 
peak FM deviation is displayed. If positive 
polarity video is selected, then AM audio will 
be demodulated. 


View Picture Mode - Visual carrier is 
demodulated and displayed. 

View Modulation (Field) — One video field of 
the selected channelís video is displayed. 


View Modulation (Line) — VITS line displayed; 
If VITS line isnít specified in channel table, line 
17 displayed. Line number user-selectable. 

TV Line Selection: Via FREQ/MKRS knob. 
Line Format: NTSC or PAL. 

Line Range: 1-525 (NTSC); 1-625 (PAL). 
Sweep Time: 10 usec/div. 
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Specifications 


FREQUENCY RELATED 
Frequency Range — 9 kHz to 1800 MHz. 


Center Frequency Accuracy — 5x1 077 of 
center frequency +700 Hz. 


Frequency Counter Accuracy — 5x1 077 of 
center frequency +10 Hz +1 LSD 

(least significant digit). 

Dot Marker Frequency Accuracy — Center 
frequency accuracy +3% of span, typical. 


Frequency Counter Readout Resolution — 
1 Hz or 1 kHz, selectable. 


Typical Long-Term Drift — +2 ppm/year. 


Short-Term Drift - «400 Hz maximum drift 
between correction cycles 
(with SPAN/DIVS20 kHz). 


Residual FM - «100 Hz p-p/20 msec at 
«20 kHz span/div; <2 kHz p-p/20 msec at 
>20 kHz span/div. 


Resolution Bandwidth (-6 dB) - 
5 MHz, 1 MHz, 300 kHz, 100 kHz, 30 kHz, 
10 kHz, 3 kHz, 1 kHz, and 300 Hz. 


RBW Shape Factor (60 dB/6 dB) — 
<7:1 for RBW <1 MHz. 


Noise Sidebands - <—70 dBc at 30 х RBW 
for RBW <100 kHz. 


Video Filter — 

Auto: ~1/100 of RBW. 

Manual: 3 Hz to 300 kHz in 1-3 sequence, 
or WIDE. 

Off: =RBW. 

Frequency Span/Div Range — 100 MHz to 

1 kHz selected in 1-2-5 sequence or any 
value from 100 MHz to 1 kHz via the keypad 
or UTIL menu, plus 180 MHz and 0 Hz. 


Span Accuracy — +3% measured over the 
center eight divisions. 


AMPLITUDE RELATED 

Flatness — +2 dB (relative to reference level 
at 100 MHz) measured with 10 dB internal 
RF attenuation (preamp off). 
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input Level dBm 
Digital Signal CSO Measurement Range Limit Рог 2 dB Accuracy 


Vertical Display Modes - 
10, 5, 1 dB/div, Linear. 


Measurement Range - -90 dBmV (preamp on) 
to 468.8 dBmV (-139 to +20 dBm). 

Display Dynamic Range — 80 dB 

maximum (Log Mode); 8 divisions 
maximum (Linear mode). 

Reference Level Range — 

Log Mode: -21.2 dBmV to «68.8 dBmV 

(770 to +20 dBm); -41.2 dBmV to 

448.8 dBmV with preamp on. 

Linear Mode: 10.83 рМ/дім to 342.33 mV/div 
(1.08 pV/div to 34.23 mV/div with preamp on). 


Reference Level Steps — 

Log Mode: 1 dB or 10 dB. 

Linear Mode: 10.83 рМ/дім to 342.33 mV/div 
in 1-2-5 sequence; 20.2 div/increment with 
FINE REF LVL STEP activated. 


Display Amplitude Accuracy - 

10 dB/div: «1.0 dB/10 dB to a maximum 
cumulative error of « 2.0 dB over the 70 dB 
range and a maximum cumulative error of 

+ 4.0 dB over the 80 dB range; accuracy and 
range specifications are affected by the SNR 
of selected RBW and are valid only for the 
maximum specified in the following table: 


RBW dB Down 
БМ 40 

1Мн _ | 40 

300 kHz 50 
100KHz.— 7 50, 

30 kHz 60 
(Io E 60 

3kHz 80 

1к o 80 

300 Hz 80 


5 dB/div: «1.0 dB/10 dB to a maximum cumu- 
lative error of «2.0 dB over the 40 dB range. 

1 dB/div: «1 dB maximum error over the 

8 dB range. 

Linear Mode: +5% of full scale. 
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RF Attenuation Range - 
0 to 50 dB in 2 dB steps. 


Maximum Sensitivity (at 300 Hz RBW) - 
-78 dBmV (-127 dBm); -90 dBmV 
(7139 dBm) with preamp on. 


SPURIOUS RESPONSE (PREAMP OFF) 
Residual Spurious Response — 

<—51 dBmV («-100 dBm) with 0 dB RF 
attenuation, except at 1780 MHz where the 
spurious response is «-41 dBmV («-90 dBm). 


3rd Order IM Distortion - <—70 dBc 
from any two on-screen signals with any 
frequency span. 


2nd Harmonic Distortion - «-66 dBc 
measured with 1st mixer input level of 
<+9 dBmV. 


LO Emission - «-21 dBmV («-70 dBm) with 
0 dB RF attenuation. 

0 Hz Spur - <+39 dBmV (<-10 dBm) 
reference to input with 0 dB RF attenuation. 


INPUT RELATED 
RF Input - 75 BNC with quick change to 
75 Q type F connector. 


VSWR - With RF Attenuation 210 dB: 1.5:1 
maximum to 1 GHz. 

With 0 dB RF Attenuation: 2:1 maximum 
to 1 GHz. 


Maximum Safe Input — +70 dBmV 
(0.1 W or 2.2 V) continuous peak with 
100 VDC blocking capacitor. 


1 dB Compression Point - >+34 dBmV 
(715 dBm) with 0 RF attenuation and 
1st mixer at +19 dBmV (—30 dBm). 


SWEEP RELATED 
Sweep Selections — Normal, single sweep, 
and manual scan. 


Sweep Times - 1 usec/div to 2 sec/div in a 
1-2-5 sequence. 


Sweep Accuracy — +10% over the center 
8 divisions. 


Trigger — Free run, internal, external, line, TV 
line, and TV field. 


Trigger Amplitude — 

Internal: One division or more of signal. 
External: 100 mV peak minimum; DC coupled 
(19 Hz to 1 MHz). 


OTHER INPUTS/OUTPUTS 

External Trigger — BNC connector, 10 КО 
impedance, DC coupled, 0.1 usec minimum 
pulse width; 50 V (DC pk AC) maximum. 


External Video Input — 100 O impedance DC 
coupled; 0-50 kHz BW; 0-1.6 V 

(200 mV/div typical) signal input for vertical 
deflection of CRT beam. 


Video Output — 0-1.6 V of video signal, inversely 
proportional to vertical display amplitude; 0 V is 
top of screen; 1 КО impedance. 


Sweep Gate Out — TTL level that is HI while 
CRT beam sweeps. 


Sweep Output — +1.3 to - 1.3 V, negative- 
going ramp, proportional to the horizontal 
sweep; output impedance «50 О. 


Digital Communications - Either RS-232 or 
GPIB interface provided as a no-cost option. 


ENVIRONMENTAL 

Temperature — 

Operating: 0? to +50°C (MIL T-28800E). 
Nonoperating: —55? to +75°C. 

Humidity — Nonoperating: Five cycles 
(120 hrs) in accordance with 
MIL-Std-28800E, Class 5. 


Vibration - Meets MIL T-28800E, Method 
514, Procedure X (modified). 


Shock - Operating and nonoperating: Three 
guillotine-type shocks of 30 g, one-half sine, 
11 ms duration each direction along each 
major axis; total of 18 shocks. 


Altitude - 
Operating: 15,000 ft. 
Nonoperating: 50,000 ft. 


Electromagnetic Compatibility — 

EC92 EMC Directive 89/336/EEC: 

Emissions: EN50081-1. Radiated 

emissions, 30 MHz to 1 GHz, EN55022 Class 
B (CISPR 22 B). Conducted 

emissions, 150 kHz to 30 MHz, EN55022 
Class B (CISPR 22 B). Conducted 

emissions, power line harmonics. 0 to 2 kHz, 
IEC 555-213. 

Immunity: EN50082-1. Electrostatic 
discharge, 8 kV, IEC 801-2. Radiated 
immunity, 27 MHz to 500 MHz, IEC 801-3. 
No response above —90 dBm in a 3 V/meter 
field. Fast transients, capacitive clamp, 1 kV 
power leads, 500 V control leads, IEC 801-4. 
Power line surge, 1 kV differential mode, 

2 kV common mode, ІЕС 601-5. 


Television 


GENERAL CHARACTERISTICS 

Power Requirements — 105 W maximum 
(1.4 A) at 115 V, 60 Hz; operates 48 Hz to 
440 Hz, 90 to 132 VAC, or 

48 Hz to 63 Hz, 90 VAC to 250 VAC; battery 
power option available. 


Dimensions (H,W,D) with Feet, 
Handle, and Front-Panel Cover 


mm in. 
о 197 X361 х445 5.4х 14.2 X 175. 
Weight kg Ibs. 
ИК. Mm «106 2935. 
OTHER CAPABILITIES 


Markers – Single marker/delta marker; next 
right, next left peaks; next lower, next higher 
peaks; (highest) peak find; marker to center 
frequency; select start/stop frequencies; 
transpose A markers. 


Measurement Modes — Noise, 
carrier-to-noise, bandwidth (user-definable 
"dB down" points), 99% occupied bandwidth, 
signal search, and cable TV measurements 
(see Cable TV). 


Time Delay Setup — Uses built-in time-of-day 
clock to initiate measurement sequences and 
sequence repeat interval; START TIME, 
REPEAT INTERVAL, RUN N TIMES. 


PC-Based Software Package — Provides 
report generation, test data analysis, data 
history, channel tuning table definition, 
user-defined program definition, limits 
checking, alarming and 271X display transfer. 


Nonvolatile Memory — Lithium battery backup, 
124 K available; used to save cable TV mea- 
surement results, setup table parameters, large 
user-definable key routines, antenna tables, 
and channel tuning tables. 

Saved Displays: 108 maximum. 

Saved Front-Panel Setups: 36 maximum. 


Digital Storage Display — Selectable acquisition 
modes of positive peak only, positive/ negative 
peak; SAVE A, B, C, and active D trace; up to 
four traces on screen; MAX HOLD A, B; MIN 
HOLD C; B, C minus A; TITLE MODE; digital 
storage off provides analog display. 

Ensemble Averaging — Provides weighted 
averaging of display, results in reduction of 
measured noise values and impulse signals. 
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Cable TV Spectrum Analyzer 


2715 


Direct Entry of Control Parameters — 
Frequency, span/div, reference level; RBW, video 
filter, vert. scale, and sweep rate via menu. 


Internal Preamp — Preamp can be switched 
in/out of circuit (degrades flatness above 
600 MHz, provides a maximum of 12 dB 
sensitivity improvement). 

Alternate Reference Level Units — dBm, 
dBmV, dBV, ВИМ, dBuW, авру/т (dBmV 
and dBuV only іп CATV measurement mode). 
dBjV/m Mode - Automatically compensated 


field strength measurement with up to five 
user-selected antennas. 


User-Definable Power-On Status — 
Instrument powers up to user-definable state 
or supplied default settings. 


Constant Rate Tuning — Same on-screen 
tuning sensitivity regardless of span/div 
selection. 


Center Measure - Signal nearest center 
frequency is centered with frequency and peak 
amplitude automatically read out (not a marker 
mode); the centered signal is counted. 

Signal Track - Drifting signal is kept at dis- 
play center with correct frequency and peak 
amplitude displayed. 

Graticule Illumination — Contrast 
enhancement for CRT photography. 

Direct Plot/Print - Supports Epson FX and 
LQ Series Printers using RS-232 interface, or 
HPGL compatible plotters via GPIB interface. 


External Tracking Generator Opt. 5 - 
Provides scalar analysis for checking/aligning 
filters, amplifiers, cables or most 2-port 
networks. Includes LO output port. 


TV Sideband Analyzer/LO Output Opt. 
15 - Provides a 1st LO output for a 1405 
TV Sideband Analyzer for frequency-agile 
modulator sweep. 


Rackmount Opt. 30 — Converts unit to a 
rackmounted installation; 5.25-in. rack 
height, 19-in. rack width. 


Portable-to-Rack Adapter Opt. 34 - Provide 
rackmounting of instrument in standard 
enclosure with handle, offering immediate 
instrument portability when needed; 7-in. 
rack height, 19-in. rack width. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


2715 

Cable TV Spectrum Analyzer 

Includes: Windows-compatible PC Software, Power 
Cord (U.S. 115 V/60 Hz), User Manual, Programmer 
Manual, Reference Manual, Front Cover, 75 Q BNC 
Connector, 75 © Е Connector, and Choice of GPIB or 
RS-232 Interface (Opt. 03 or Opt. 08). 

Opt. 03 - Provides an IEEE-488 General Purpose 
Interface Bus (GPIB) as a no-cost option 

(not compatible with Option 08). 

Opt. 05 — 100 kHz-1.8 GHz External Tracking 
Generator with mechanical mating kit (includes 
Opt. 15). Cannot be mounted to 2715 
simultaneously with Option 07 Battery Pack. 

Opt. 07 - Battery Pack/Inverter. 

Opt. 08 - Provides an RS-232 port as a no-cost 
option (not compatible with Opt. 03). 

Opt. 15 - 1st Local Oscillator Output for a 1405 
TV Sideband Analyzer or 

2707 External Tracking Generator. 

Opt. 30 - Rackmount Adapter for 

19 x 5.25-in. Rack Dimensions. 

Opt. 33 - Travel Line package 

Includes: Rain Cover, Accessory Pouch, 

Gray Filter, and Carrying Strap. 

Opt. 34 - Portable-to-rackmount Adapter for 

19 x 7-in. Rack Dimensions. 
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INTERNATIONAL POWER PLUG OPTIONS 

Opt. A1 - Universal Euro 220 V, 50 Hz. 

Opt. A2 - UK 240 V, 50 Hz. 

Opt. АЗ — Australian 240 V, 50 Hz. 

Opt. A4 - North American 240 V, 60 Hz. 
Opt. A5 — Switzerland 220 V, 50 Hz. 
MEASUREMENT SERVICE OPTIONS 

Opt. C3 - Three years of Calibration Services. 
Opt. C5 — Five years of Calibration Services. 
Opt. D3 - Test Data (requires Opt. C3). 

Opt. D5 — Test Data (requires Opt. C5). 

Opt. R3 - Repair warranty extended to cover 
three years. 

Opt. R5 — Repair warranty extended to cover 
five years. 


OPTIONAL ACCESSORIES 

75 О Coaxial Cable, BNC, 24 in. - 

Order 012-1339-00. 

75 Q Coaxial Cable, BNC, 42 in. — 

Order 12-0074-00. 

F Series Input Adapter/Connector Replacement — 
Order 103-0301-00. 

BNC Input Adapter/Connector Replacement — 
Order 103-0310-00. 

RS-232 Cables - 

9-pin to 9-Pin Null Modem. Order 012-1379-00. 
25-pin to 9-Pin RS-232 Cable. Order 012-1214-00. 
GPIB Cables — 

1 meter. Order 012-0991-01. 

2 meter. Order 012-0630-01. 


Products 


Rain Cover — Order 200-2500-00. 
Accessory Pouch — Order 016-0677-03. 


Viewing Hoods — 
Binocular. Order 016-0566-00. 


Carrying Strap - Order 346-0199-00. 

CRT Light Filter (Gray) — Order 337-2775-02. 
Transit Case - Order 016-0792-02. 

Front Panel Cover — 200-2520-00. 

Softside Carrying — Case 016-1158-01. 
Service Manual — 070-9096-00. 

User Manual — 070-9115-00. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 
Digital Video 

roadcasting 


See Tektronix on the World Wide Web: 
M http://www.tek.com 


B 2712, 2711 Option 03 comply with IEEE 
GPIB Standard 488.1-1987, and with Tektronix 
Standard Codes and Formats. 


CREE erem рам 


esesewwa numm registered facilities. 


1405 


т 
laf Features 


1405 
* Facilitates In-service ог Out-of-Service 
Testing of Transmitter 


* Measure Transmitter Frequency Response 
to Within «0.2 dB 


* Video Circuits Can Be Swept 


* Check Aural FM Deviation with Built-in 
Bessel Null Technique 


* Flexible Marker System Will Accept 
Standard Crystals 


* UL Listed 1244, CSA Bulletin in 556B 

* Frequency Range to 1 GHz 

* Output Amplitude 0 to 100 IRE 

* APL 0 to 100 in 10 IRE Steps 

* Compatible with 525/60 or 625/50 Systems 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
i M http://www.tek.com 


CE 


Gag 0 001 r rod 


Drammen registered facilities. 


TV Sideband Analyzer 


1405 TV Sideband Analyzer 


The 1405 Sideband Analyzer works with 
271X Series Spectrum Analyzers to analyze 
the sideband and in-band response of a tele- 
vision transmitter. It generates a composite 
video signal, the "picture" portion of which is 
a constant amplitude sinusoidal signal that 
sweeps continuously and periodically 
between 0 and 15 MHz. This signal is applied 


as modulation to a modulator or transmitter. 
The output is displayed on the spectrum ana- 
lyzer and appears as a response curve, typi- 
cally to within «0.2 dB, of the transmitter 
being tested. 


The 1405/Spectrum Analyzer combination 
displays frequency characteristics of RF and 
IF circuits with frequencies to 1 GHz. Video 
circuits can also be analyzed. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


1405 
TV Sideband Analyzer 525/60 Markers. 


Includes: Instruction Manual (070-2078-00). 
Opt. 01 - TV Sideband Adapter (625/50 Markers). 


Opt. 03 - Dial Readout for 271X Series 
Spectrum Analyzers. 


INTERNATIONAL POWER PLUG OPTIONS 
Opt. A1 — Universal Euro 220 V, 50 Hz. 


Opt. A2 — United Kingdom 240 V, 50 Hz. 
Opt. A3 - Australian 240 V, 50 Hz. 
Opt. A4 - North American 240 V, 60 Hz. 


Opt. A5 - Switzerland 220 V, 50 Hz. 
See Customer Information Section for additional 
description. 
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MEASUREMENT SERVICE OPTIONS 

Opt. ВЗ - Repair warranty extended to cover 
three years 

Opt. R5 — Repair warranty extended to cover 
five years. 

Rackmount Conversion Kit — 

Standard 19 in. Rack. Order 016-0489-00. 
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Television Demodulators 
DS 1001 • DS 1002 * DS 1003 * DS1201/2/3/4/5 


Ej 
129 Features Tektronix DS1000 Televisi 
DS1001 
* M/N Demodulator 
DS1002 
* B/G Demodulator DS1000 
Е 0$ 1001/ 0$ 1002/ 0$ 1003 * Stereo Sound: BTSC, Dual Tone, NICAM 
* Standards Supported: (System Dependent) 
DS1201/2/3/4/5 - MIN (DS 1001) • Zero Carrier Pulse for Depth of Modulation 
• Demodulator Systems - B/G (DS 1002) Measurements 
и | же » Standard and User-defined Channel Tables 
* Tuning Range: и pen 
- 55.25 to 801.25 MHz (M/N) 20 User-defined Programs 
— 48.25 to 860.25 MHz (B/G, 1) • RS-232/RS485 1/0 Port for Remote Control 


DS1200 
DS1200 Low Cost * Gain control system optimizes signal-to- 
Television Demodulator System noise ratio and intermodulation distortion 
* Low cost * Zero carrier pulse for depth of modulation 
* Measurement quality performance measurement 
• 47 MHz to 860 MHz frequency range * Wide dynamic range 
i ie 9 Cable TV standard, HRC and VHF/UHF * Four RF inputs on TDC5 
or your local 1eKtronix representative see the list Іп 
the back of this catalog or Date the U.S. call: channel tables * Quadrature out for ICPM measurements 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. • RS-232C or RS-485 control of • Aural intercarrier out for interface to a 
See Tektronix on the World Wide Web: TUUS ШШЕ Bone Converter BTSC decoder 
WWW http://www.tek.com e Synchronous detection 


CC (DS1001/2/3 only). 


= Tektronix measurement products 
є І50 9001 are manufactured in ISO 


Scomnmmmaramm registered facilities. 


completing the business reply card in the 


For product detail, request a TV catalog by 
LY | back of this catalog. 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DS 1001 DS 1003 DS1203 

M/N Television Demodulator Television Demodulator Demodulator System 

Includes: User's Manual, Power Cord. Includes: User's Manual, Power Cord. DS1204 

DS 1002 0$1201 Demodulator System 

B/G Television Demodulator Demodulator System DS1205 

Includes: User’s Manual, Power Cord. 0$1202 Demodulator System 
Demodulator System 
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Television Demodulators 
TV1350 * TV1340 * TV1330 


mu 
laf Features 


TV1350 

* Demodulator 
TV1340 

* Test Demodulator 


TV1330 
* Channel Receiver 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


«у See Tektronix on the World Wide Web: 
“ИМ hitp://www.tek.com 


= Tektronix measurement products 
— 
є ISO 9001 are manufactured in ISO 
Sues wucwinsewons registered facilities. 


(€ (TV 1350 only) 


For product detail, request a TV catalog by 
| | | completing the business reply card in the 
back of this catalog. 


Ў Tektronix TV1350 Television Demodulator 
p Ве 


TV1350 


TV1350 • TV1340 • TV1330 

* Continuously Tunable Over All TV Bands 
and CATV Channels (HRC & IRC) to 
880 MHz (channels 2-99) with Synthesizer 
Precision for HRC and IRC 

* User-friendly Operation 

* Channel Selection by Digital Entry of 
Channel Number, Manual or Remote 
Modes, Plus Search 

* Automatic Compensation for Carrier Offsets 
to +100 kHz 

* Switch Selectable Sound Trap 

* Switchable IF Gain for Improved S/N Ratio 

• Selectable Envelope or Synchronous 
Detection 
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» Synchronous Detector Quadrature Output 
for Convenient Adjustment of Modulation 
Balance and ICPM Measurements 

* Stable Zero Carrier Reference for Video 
Level Adjustments and Residual Carrier 
Measurements 

* Available in Standards M, D/K, B/G, |, and K1 

* Worldwide Audio Standards Available: Dual 
Sound, NICAM Prepared, Wideband Audio 
Out for BTSC Stereo Decoders 

* Built-in Loudspeaker, Headphone Jack and 
Deviation Meter 

• Parallel Remote Control Standard; IEEE-488 
(GPIB) Bus Interface Optional 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


TV1350 
Test Receiver and Demodulator. 


638-*-Television 


Test 


TV1340 
Test Demodulator. 


Products 


TV1330 
Channel Receiver. 


Digital Video Transmitter/Demodulation System 


DVT200 * DDS200 


W 
lafl Features 


DVT200*' 
* Digital Video Transmitter 


DDS200*! 
* Digital Video Demodulation 
*1 DVT200/DDS200 not available in Japan 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 


= Tektronix measurement products 
< 4 
ISO 9001 are manufactured in ISO 
Tomana registered facilities. 


Product(s) complies with IEC625.1/IEEE 
GPIB Standard 488.1-1987, SCPI 1995.0, and with 
Tektronix Standard Codes and Formats. 


completing the business reply card in the 


| For product detail, request a TV catalog by 
LY | back of this catalog. 


DVT200 
* Provides Both DVB-C and DVB-S Test 
Signals 


* 1 MHz to 3.3 GHz Frequency Range 


* QPSK and 16, 32, 64, 128, or 256 QAM 
Modulation 


* Parallel MPEG2 Transport Stream and 
External 1/0 Input 


* Locks To MTS Data Rates Between 2 and 
60 Mbit/s 


* |nternal Data Rates Selectable Between 2 
and 60 Mbit/s 


* Automatic Switching to Internal PRBS at 
Loss of MTS 


* Wide Output Level Range: - 100 dBm to 
+4 dBm 


* Selectable Modulation Impairments for 
Stressing Receiver Designs 


* Selectable Pulse Roll-off Factors and 
Puncturing Rates 


* Energy Dispersal, Interleaving, and Reed- 
Solomon Coder can be Individually Enabled 


* Null TS Packet Generation 


* Meets DVB Specifications to ETSI 300421 
(DVB-S) and ETSI 300429 (DVB-C) 


* DVB-S and DVB-C Receiver Design and 
Manufacturing Test 


* Receiver Performance Evaluation 
* Reference Signals for Network Evaluation 


UI Ppe——" 


DDS200 
* Real-time Demodulation of DVB-C signals 
into MPEG Transport Stream (MTS) 


* 47 to 862 MHz Tunable Frequency Range 
* 4 QAM to 256 QAM 


e 1.5 10 7 Mbaud Symbol Rate with Auto 
Search Mode for Unknown Signals. 


* Constellation Diagrams 
• BER, MER, S/N, СЛ Measurements 
* MTS Error Counter 


* Event/condition Alarms with Settable 
Thresholds for Continuous Monitoring 


* |/Q Modulation Error Measurements 
* Carrier Suppression Measurement 
* Adaptive Equalizer 


e Internal Noise Generator for DVB Noise 
Margin Measurements 


* Simple User-Friendly Hardkey and 
Softkey Control 


* DVB-C Signal Demodulation 
* DVB-C Modulator Testing 
* DVB-C Signal Quality Monitoring 


* Determine Error Rate Sensitivity To 
Incremental Noise 


ORDERING INFORMATION 


For price information: Outside the U.S. contact your local Tektronix representative, 
inside the U.S. see the price list in the back of this catalog. 


DVT200 
Digital Video Transmitter. 
Includes: Power Cord, Operating Manual. 


DDS200 
Digital Demodulation System. 


Includes: Power cord, Operating Manual. 


Television 
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General Customer Information 


GENERAL BUSINESS INFORMATION 
Sales/Service Offices 
Technical Support ........ 


DISICIBBtoIS Жүз serene AS 
Selected Products and Geographic Areas 
Fast, Convenient Service and Support 


Вр 640 
EE о A cen 640 
Leasing/Rental Programs....................... 641 
CUSTOMER SUPPORT/SERVICE 

TECHNICA SEPPO за een ode 642 
Calibration Services ....................... 643, 644 
Warranty, Repair and 

Upgrade Servieas. пи 645 
SBrving ODHOfIS! а 646 
Agreement and On-demand Service.......647 
TRAINING/SEMINARS ............................. 648 
POWER CORDS/PLUGS ........................... 640 


APPLICATION/TECHNICAL NOTES........... 649 


SALES/SERVICE OFFICES LISTING 
ун у ЖАК Н 


Leasing Companies A 
Rental Companies ......................... isa 


FEEDBACK 

Please provide feedback to Tektronix via the 
World Wide Web or by completing 

the Business Reply Card in the back of 

this catalog. 


Tektronix Sales and Service 
Offices 


Tektronix products and technical support 
are available from your Tektronix Account 
Manager through a worldwide network of 
sales and service offices. 


640-Customer 


Authorized Tektronix 
Distributors 

Authorized Tektronix Distributors offer select- 
ed products in geographic areas. They will 
provide you with fast, convenient service and 
support. Ask your electronics distributor if 
they carry Tektronix products. Take advan- 
tage of their support and purchase Tektronix 
products from them. 


As you use this catalog, note the products 
that are available through our distributors. To 
find the distributor nearest you, see the list 
in the back of this catalog. 


Lease and Rental Programs 


Tektronix measurement products are avail- 
able under a variety of lease and rental pro- 
grams offered by Tektronix and Tektronix 
Authorized Rental Companies. For lease and 
rental program details and a list of our 
Authorized Rental Companies, see page 656. 


Warranty 


Products offered by Tektronix are manufac- 
tured to provide the highest level of reliability 
and performance. Tektronix warrants these 
products against defects in materials and 
workmanship in accordance with the warran- 
ty statement applicable to each product. If 
any product fails during the warranty period, 
Tektronix will provide the remedy set forth in 
the applicable warranty. A copy of the war- 
ranty applicable to a particular product 
offered by Tektronix may be obtained from 
your nearest Tektronix office. 


General Terms 


PRICES 

The prices listed in this catalog were current 
at the time of publication. Tektronix reserves 
the right to change prices without notice. 
Export pricing information is available from 
your nearest Tektronix Office. 

PAYMENT 

Net 30 from date of invoice, subject to 
approved credit. Other terms are available. 
CREDIT CARDS 

Tektronix currently accepts the following 
credit cards: VISA, MasterCharge, Discover, 
and American Express. 

SHIPMENT 

FOB Tektronix plant unless otherwise specified. 
ELECTRONIC DATA INTERCHANGE 

Tektronix encourages the use of EDI/EC to 
communicate quotations, orders, invoices 
and payment. If you are capable of this medi- 
um, please contact your Tektronix office and 
let us know. 


Support 


Power Sources 


Many products offered by Tektronix*! provide 
wide-range regulated supplies, or quick 
change line-voltage selectors for convenient 
selection of line-voltage operating ranges. In 
a few instruments transformer taps can be 
changed to accommodate specific line- 
voltage operating ranges or, if specified on 
the purchase order, can be factory wired for a 
specific range. 

Most Tektronix instruments are designed to 
operate from a power source that will not 
apply more than 250 Volts RMS between the 
supply conductors or between either supply 
conductor and ground. 


For power cord/plug options not specified in 
this catalog, contact your local Tektronix 
representative for information. Products 
specifying Opt. A1, A2, A3, A5, and A6 are 
subject to export pricing. 

Except for some double-insulated instruments, 
most Tektronix instruments are equipped with 
either a three conductor attached power cord 
or a three-terminal power cord receptacle. 
The third wire or terminal is connected directly 
to the instrument's chassis to protect 
operating personnel. 


Power cord coding follows one of the two 
following schemes: 


Scheme 1 Scheme 2 
Line Black | |. Brown mn 
Neutral - - White - - Light blue | 
Ground (safety earth) Green-yellow Green- -yellow - 
POWER SOURCES 


Many Tektronix instruments can be fitted with 
one of the power cord/plug options listed and 
wired for the voltage as indicated, if specified 
on the purchase order. 


Standard North American 120 V 
Opt. A1 Universal Euro 220 V 
Opt. A2 United Kingdom 240 V 
Opt. A3 Australian 240 V 
Opt. A4 North American 240V 
Opt. A5 Switzerland 220 V 
Opt. A6 Japan 100 V 


*! These options are not available for 
Rohde & Schwarz or ADVANTESTproducts. 


Standard 
North American 
120 V Plug 


BY 


Fuss 
240 V Plug 


Option A1 


Universal Euro 
220 V Plug 


oe лан rican 
240 V Plug 


Option 
Switzerland 
220 V Plug 
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MEASUREMENT PRODUCTS LEASING PROGRAM 


AUTHORIZED RENTAL/LEASING COMPANIES 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


LO See Tektronix on the World Wide Web: 
WW http://www.tek.com 


Tektronix Measurement 
Products Leasing Program 
Although Tektronix will continue to offer leas- 
ing opportunities through our well estab- 
lished leasing company partners, customers 
now have the option to lease new measure- 
ment products directly from Tektronix. You 
can make arrangements to lease at the time 
product selections are made. Tektronix leas- 
ing terms include a variety of 12-, 24-, and 
36-month programs with a minimum order 
of $3,000. In addition, our FlexLease™ pro- 
gram offers a very competitive monthly rate 
for 39 months with many attractive features. 
Contact your Tektronix Account Manager, or 
call the Tektronix TeleBusiness Center at 
1-800-426-2200 (at the prompt, press 3). 


Authorized Rental/Leasing 
Companies 

Tektronix' Authorized Rental Companies pro- 
vide the widest selection of well-maintained 
Tektronix instruments, with flexible and 
attractive terms. For short term rentals, leas- 
es and lease purchase options, Tektronix’ 
Authorized Rental Companies provide the 
right terms, the right instruments, the right 
options so you can make the right choice. 


Customer 


Our Authorized Rental Companies can pro- 
vide you a solution when you want to try out 
new equipment before you purchase or when 
you need equipment for short-term projects 
or for an immediate requirement. They will 
provide you the best answers for managing 
your test equipment inventory, whether you 
rent it for a month or lease it for a year. 


When you need to rent or lease Tektronix 
products, look to our Authorized Rental 
Companies. Call: 


AT&T Capital Corporation 
Instrument and Data Services 


Dallas, TX (800) 874-7123 
Continental Resources, Inc. 

Bedford, MA (800) 937-4688 
Electro Rent Corporation 

Ottawa: 613-228-2237 
Montreal: 514-337-5573 
Toronto: 905-670-4130 


McGrath RentCorp 
Livermore, CA 
McGrath RenTelco 
Richardson, TX 
Telogy, Inc. 

Menlo Park, CA 


(800) 352-2900 
(800) 233-5807 


(800) TELOGY-I 
(800) 835-6494 


Support*641 


Customer Support 
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CUSTOMER SUPPORT PROGRAMS 
* Calibration Services 


* Product Updates 

* On-site and Mobile Service 

* Product Upgrades 

* Repair Services 

* Customer-site Installations 

* Long-term Product Support 

* Training and Assistance 

* Product and Technical Seminars 

* Operational and Applications Workshops 
* Module Exchange Services 

* Replacement Parts 

* Technical Support 

Customer support programs vary according 
to country. For information on programs 
available in your location, contact your 


Tektronix representative (listed in the back of 

this catalog). 

APPLICATIONS SUPPORT 

* For Applications Support call: 1-800-835-9433, 
Ext. 2400. 
Outside the U.S., call: 1-503-627-2400 
E-mail Address: "tm app suppGtek.com" 
Hours: 6:00 AM to 5:00 PM Pacific Time. 


SOFTWARE BULLETIN BOARD 
• Software Bulletin Board 7 days a week. 
(2400/9600 baud, dial 503-627-5658) 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Request a copy of our Measurement 
Ц | Service Brochure detailing service 


options available to you. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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Total Solutions for Your Success 


There is more in the box than a quality prod- 
uct when you purchase your product from 
Tektronix. You'll find an array of services that 
provides total-solution coverage — coverage 
that begins with your first call to Tektronix and 
continues after the sale through long-term 
product support. Our sales and service per- 
sonnel work together to help you make the 
best selections for your applications. Then we 
help you maximize your investment by ensur- 
ing optimum product performance. All this is 
accomplished through customer support pro- 
grams ranging from training to product instal- 
lations and a variety of service plans. 


Contact your nearest Tektronix office. Our 
U.S. and international office locations are 
listed at the back of this catalog. We will give 
you information on products and the names 
of Account Managers assigned to serve your 
product interests. 


SERVICE OFFERINGS 

Advancing technology has brought incredible 
change to the power of measurement instru- 
ments. Manufacturing methods and calibra- 
tion techniques have been revolutionized, 
making the service challenge tougher than 
ever. With Calibration requiring dedicated 

ATE test systems, and repair using factory 
prepared modules, only the original manufac- 
turer can fully support most of today’s products. 


Put simply, nobody can service your 
Tektronix product better than Tektronix. 


CUSTOMER-SITE INSTALLATIONS 

Tektronix provides on-site installations for 
most Tektronix-configured systems, setting 
up your product to meet all operating specifi- 
cations. Contact your nearest Tektronix office 
for more information. 
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DISCONTINUED PRODUCT SUPPORT PROGRAM 
Tektronix has a long-standing policy to pro- 
vide service coverage after a product has been 
removed from the catalog, subject to parts 
availability. Contact your Tektronix service 
center for service quotes and information. 


TRAINING AND ASSISTANCE 

Your product is most useful to you when you 
are thoroughly familiar with it. Formal train- 
ing classes and self-study aids can help you 
get up to speed faster. Contact your Tektronix 
Office for details about customer training. 


SEMINARS 

To receive information about our free Tektronix 
product and technical seminars, contact your 
Tektronix sales office and ask to be added to 
the seminar mail list. See page 648. 


OPERATION, APPLICATIONS, AND 
SERVICE WORKSHOPS 


Achieve optimum utilization of your equip- 
ment. Let Tektronix provide fast-paced 
courses with classroom lectures and super- 
vised hands-on laboratory sessions. 
Participants receive manuals and workbooks 
containing detailed course notes and lab 
exercises. For added convenience, Tektronix 
also offers private workshops conducted at 
your company. See page 648. 


MODULE EXCHANGE SERVICES 

Easily exchangeable modular components 
facilitate rapid troubleshooting and repair of 
many products offered by Tektronix. You may 
choose to diagnose a problem and specify 
the module to exchange, or a Tektronix cus- 
tomer service technician can provide assis- 
tance. Typically your module order will ship 
from our plant within 24 hours, and overnight 
delivery can be arranged for most U.S. loca- 
tions. To place an order, call Tektronix at 
(800) 835-9433, Ext. 6630. 


REPLACEMENT PARTS 

Replacement parts and supplies can be 
ordered by calling toll free between 5AM 
and 5PM, Pacific Time. Call Tektronix 

at (800) 835-3553. 


TECHNICAL SUPPORT 

Tektronix provides high quality Technical 
Support on applications, operation, measure- 
ment specifications, hardware, and software 
by expert application engineers. See contact 
information at left. 


Calibration Services 
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CALIBRATION SERVICES 

* Calibration for Your Compliance to Relevant 
National Standards and 1509000 Quality 
Systems 

* Calibration for Peak Performance 


* Ensure Continued Reliability — Opportunity 
for Latest Manufacturer's Updates 


* Enhance Product Performance and Feature 
Set - Ideal Time to Install Optional Upgrades 


* 1509000 Approved Service Centers 
* Accredited Metrology Laboratories 


* Local Services From a World-wide Network 
of Service Centers Sharing Information 


Tektronix has the training, documentation, 
factory support and equipment to calibrate 
your instruments quickly and to the 
highest standards. 


NOTE: Services may vary according to 
country. For information on programs 
available in your location, contact your 
Tektronix representative. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Request a copy of our Measurement 
Ц] Service Brochure detailing service 


options available to you. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 


The Need for Calibration 


All measurement instruments require routine 
Calibration — with today's quality systems it's 
important to get the right service. 


WHAT IS CALIBRATION? 

Calibration is the process of regularly verify- 
ing an instrument's performance, against 
known standards, to determine whether it is 
still within specification and hence still suit- 
able for its application. 


Calibration can also determine whether mea- 
surements made in the period before the cal- 
ibration were valid. Herein lies a major part 
of the value of calibration. 


1509000 REQUIREMENTS 

Reporting the measured values of any para- 
meters found to be out of specification is an 
ISO requirement. This information is needed 
to determine what remedial actions, if any, 
need to be taken with prototypes or products 
tested using an instrument that may have 
been out of specification. 


The Report of Verification Failures docu- 
ments the action to be taken under a quality 
system when a particular test instrument is 
found to be out of specification — it will 
depend on the nature and severity of the out 
of tolerance condition. 
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WHY REGULAR CALIBRATION? 

Manufacturers recommend a calibration inter- 
val to provide a high level of confidence that 
with regular calibration, the product will 
remain within specification during that period. 


Clearly if an instrument is found out of 
specification, the longer the interval since 
last calibration, the more measurements it 
will have made, possibly in error — so regular 
calibration minimizes the risk to your opera- 
tions in terms of the extent of remedial 
actions required. 


THE VALUE OF ACCURACY 

Whatever your field — design, manufacturing, 
service, or maintenance — your electronic 
measurement results support your product's 
performance, quality, even safety. Traceable 
calibration gives you utmost confidence 

in your measurement tools. There's an 
unbroken chain of verified accuracy all the 
way back to the national standards organiza- 
tion in the country of origin (NIST in the 
United States). 


Also see next page for additional information 
on calibration services. 
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Calibration Services 


MEETING YOUR NEEDS 

Tektronix Calibration Services are designed 
for the specific needs of instrument users 
and the demands of today's highly regulated 
quality environments: 


Calibration Verification 

This service includes: 

* Detailed reporting of parameters found out 
of specification — the Tektronix Report of 
Verification Failures, vital for ISO 


* Necessary adjustments 

* Certificate of Traceable Calibration 

* Service Report 

* Integrity Seals and Calibration Label 


Test Data 
* Available as an option or as additional 
service at time of calibration. 


Full Adjustment 
* This service is also available. 


METHOD OF SUPPORT 
* Return to Service Center 


* On-site/Mobile Service (availability is product 
type dependent and may vary by geography) 

AVAILABILITY 

* Service Options with Your Instrument Order 


* Tektronix CAL Products Through 
Your Distributor 


* Annual Service Agreement 
* Service On-demand 
* Customized Support 
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DIMENSIONAL STANDARDS SERVICES 
Calibration and repair of your dimensional 
tools are available at selected Tektronix 
Service Centers. Dimensional Lab Services 
are another example of Tektronix commit- 
ment to staying at the forefront of Metrology, 
and partnering to keep your calibration 
equipment working for you. 
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PRODUCT UPDATES FOR 

CONTINUED RELIABILITY 

Sharing service information across our 
world-wide organization enables us to identi- 
fy and install the latest manufacturing 
updates — ensuring the continued reliability 
of your Tektronix products. Product updates 
are available free of charge. 

Annual Calibration provides the regular 
opportunity to benefit from a level of service 
that only the original manufacturer can offer. 


Warranty, Repair and Upgrade Services 
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REPAIR SERVICES 

e Manufacturer's Technology and Product 
Knowledge for Accurate Diagnosis and 
Quality Service 

* World-wide Logistics Infrastructure 
for Fast Turnaround 

* Direct support from Tektronix Design, 
Engineering and Manufacturing Teams 

* Using Only Original Parts, Modules 
and Procedures 

* Product Updates Installed Free Of Charge 

• |809000 Approved Service Centers 

* Local Services From a Worldwide Network 
of Service Centers Sharing Information 

* Certificate of Traceable Calibration 


or Certificate of Compliance included 
as appropriate 


PRODUCT UPGRADES 
* Enhance Product Performance 
and Capabilities 


TEKTRONIX PRODUCTS DESERVE 
TEKTRONIX SERVICE. 


NOTE: Services may vary according to coun- 
try. For information on programs available in 
your location, contact your Tektronix repre- 
sentative. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Request a copy of our Measurement 
Ц | Service Brochure detailing service 


options available to you. 


See Tektronix on the World Wide Web: 
http://www.tek.com 
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The Highest Standards 


Tektronix products are built to exacting stan- 
dards and backed by our comprehensive 
warranty. It's reassuring to know that if the 
unexpected happens, Tektronix expertise is at 
hand to provide repairs of the highest quality. 


WARRANTY 

Information on the warranty applying to your 
Tektronix product is available from your 
Account Manager or Service Center, and 
from our Service World Center on the 

World Wide Web. 


Our warranty Repair service restores perfor- 
mance to original factory standards, and will 
be recalibrated with the appropriate certificate. 


Because our service systems are pre-loaded 
with details of your new product, we are 
ready to serve, should you need us — getting 
your instruments back to work with mini- 
mum fuss and downtime. 


Available at time of instrument purchase, 
Service Options allow you to extend the 
security of your Tektronix Repair warranty. 
Service Options are the most economical and 
convenient way to purchase Tektronix ser- 
vice. They provide the advantage of prepaid 
coverage for up to five years. 


TEKTRONIX REPAIR SERVICES 

Beyond warranty or option coverage period, 
Tektronix expertise and resources are avail- 
able. You can obtain the security of year 
round Repair coverage through an annual 
Service Agreement. Alternatively, Repair 
Services are available On-demand. 
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MEETING YOUR NEEDS 

Tektronix Service offers a range of flexible 
Repair solutions: 

* Warranty 

* Extended Repair Warranty 

* Annual Agreement for Repair Coverage 
* On-demand Repair Service 

* Module Exchange 


PRODUCT UPGRADES TO 

ENHANCE PERFORMANCE 

Safeguard your original investment in a 
Tektronix product by enhancing its capabili- 
ties through Product Upgrades. Having your 
instruments calibrated or repaired by 
Tektronix is an ideal opportunity to invest in 
an optional upgrade to enhance performance 
or add to the feature set. 

Contact us for details of upgrades available 
for your product. 


METHOD OF SUPPORT 

* Return to Service Center 

* On-site/Mobile Service (availability is 
product type dependent and may vary 
by geography) 

AVAILABILITY 

* Service Options with Your Instrument Order 


* Tektronix REP (Repair) Coverage Available 
Through Your Distributor 


* Annual Service Agreement 

* Service On-demand 

* Customized Support 

DO YOUR OWN REPAIR AND CAL? 

We understand that you may prefer to use 
your own in-house resources. We can supply 


service manuals, parts and service training to 
support you. Let Tektronix be your partner. 
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Service Options with Your Product Purchase 
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SERVICE OPTIONS 
* Easy to Add to Your Product Purchase 


* Protect Your Investment from Day One 


* Maximize Productive Uptime for Your 
Instruments 


* Eliminate the Hassle and Delays of Quote, 
Administration and Internal Paperwork 


* Fixed Lowest Life-cycle Cost of Ownership — 
Save Over Any Other Way to Buy 


* The Security of Tektronix Expertise 


Tektronix Service Options are the most 
economical and convenient way to pur- 
chase Tektronix service. 


NOTE: Service Option availability is product 
type dependent and may vary according to 
country. For information on programs 
available in your location, contact your 
Tektronix representative. 


For your local Tektronix representative see the list in 
the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


See Tektronix on the World Wide Web: 
M http://www.tek.com 
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Request a copy of our Measurement 
Service Brochure detailing service 
options available to you. 


Why Buy Service with 
Your Instrument? 


You'll gain significant savings, maximize your 
productive uptime through scheduled service 
with priority turnaround, and eliminate the 
administrative delays and hassles of arrang- 
ing unplanned services. 


Tektronix Service Options are modular, 
flexible, and easy to order with your instru- 
ment. Choose the combination that's right 
for you and relax in the knowledge that your 
investment is protected for the first 3 or 

5 years of its life! 


INSTALLATION 

Our installation option saves you valuable 
engineering time, keeps your staff focused 
on their real project tasks and brings you 

productive results faster: 


Option IN - Product Installation 

Installation Option IN provides configuration, 
then following delivery, a Tektronix specialist 
will complete the installation, ensuring that 
your product is fully functional and ready to 
use. You'll receive a start-up training session, 
providing front panel and product familiar- 
ization, enabling you to begin working 
effectively in minimum time. 


CALIBRATION 

Tektronix Calibration options are specifically 
designed to the requirements of standards 
including 1509000 and ANSI/NCSL Z-540, in 
terms of both the technical service per- 
formed and the documentation supplied: 


Option C3 — 3 Years of Calibration 
Option C5 — 5 Years of Calibration 


Options C3 and C5 include initial certification 
on delivery and then two or four more 
Calibrations, respectively, from your 

Service Center. 


Initial certification is from our IS09001 
approved manufacturing facilities with 
traceability to the national standards organi- 
zation in the country of origin (NIST in the 
United States). Further annual Calibrations 
are with Tektronix recommended Cal- 
Verification service (see page 645) with 
traceability to the applicable local, national, 
and/or international standards. 


Naturally any necessary product updates are 
included, and you can also take advantage of 
optional upgrades available to enhance the 
performance or feature set of your instrument. 
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TEST DATA 

The recorded values of measurements made 
to test an instrument's performance during 
Calibration: 


Option D1-Test Data (order with initial product) 
Option D3 - Test Data (order in addition to 
Option C3) 

Option 05 - Test Data (order in addition to 
Option C5) 

Option D1 gives you the recorded values of 
measurements made during manufacturing 
test. Options D3 and D5 also include initial 
manufacturing test data, plus two or four 
more data reports when C3 or C5 option 
calibrations are performed. 

These options give you visibility of any drift 
that may occur in your instrument so you 
can compensate for this, as well as predict 
instrument performance more accurately. 


EXTENDED REPAIR WARRANTY 
It's always reassuring to be protected by the 
manufacturer: 


Option R3 — Warranty extended to 
Cover 3 Years 
Option R5 - Warranty extended to 
Cover 5 Years 


Extending your product warranty gives 
you the advantage and convenience of 
prepaid coverage. 


ON-SITE SERVICE 

Nothing beats the convenience and security of 
having services performed at your own site. 
Now it's easy to order the expertise of the 
Tektronix Mobile Team by adding an On-Site 
Service Option with your new instruments: 


Option $1 - 1 Year On-site 
Option S3 - 3 Year On-site 
Option S5 - 5 Year On-site 


You can pre-book visits for Calibration, arrang- 
ing them in advance to suit your schedules. 


DISTRIBUTOR SERVICE PROGRAMS 

You can purchase Tektronix Service Options 
when purchasing products from our network 
of Authorized Distributors. 


Some products will be eligible for Service 
Options. Others, which you are most likely to 
purchase from distributor stock, can be cov- 
ered for Calibration and extended Repair war- 
ranty services by purchasing a Tektronix CAL 
or REP (Repair) Coverage. 


Obtain details from your Distributor, or from 
your local Tektronix Service Center. 


Agreement and On-demand Services 
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SERVICE AGREEMENTS 


e Your Investment Protected with 
Prepaid Services 


* Fixed Annual Costs 


* Significant Savings over On-demand Service 


* Eliminate the Delays for Quote and 
Approval Process with On-demand Service 


* One-stop and Custom Service 
Solutions Available 


* On-site Service is available 
* The Security of Tektronix Expertise 


SERVICE ON-DEMAND 
* Convenient Standard Prices for Both 
Calibration and Repair Services 


* The Security of Tektronix Expertise 


Tektronix On-demand Services provide a 
convenient means to handle per-incident 
Calibrations or Repairs not covered by 

Service Options or a Service Agreement. 


NOTE: Services may vary according to 
country. For information on programs 
available in your location, contact your 
Tektronix representative. 


For your local Tektronix representative see the list in 


the back of this catalog or outside the U.S. call: 
1-503-627-1933, inside the U.S. call: 1-800-426-2200. 


Request a copy of our Measurement 
Ц | Service Brochure detailing service 


options available to you. 


KD See Tektronix on the World Wide Web: 
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Flexible Service 


In addition to Service Options, Tektronix 
Calibration and Repair expertise can also be 
secured under a Service Agreement, covering 
specific products and serial numbers. 
Alternatively Service On-demand caters to 
purchases on a per-incident basis. 


SERVICE AGREEMENTS 

When your product warranty or Service Option 
coverage expires, continue your coverage by 
purchasing an annual Service Agreement. 


Service Agreements provide substantial cost 
advantage over On-demand Service costs. 
Multi-year coverage minimizes your paper- 
work and enables you to manage your 
ownership costs. 


Most important, Service Agreement protec- 
tion helps you maximize your instrument 
uptime and performance. 


Reduced Cost of Ownership 

Tektronix Service Agreements provide 
superior quality, performance and value, 

by assuring in advance that any care your 
Tektronix products need will be provided. 
High quality Tektronix service extends the life 
of your product, which translates into a 
lower cost of ownership. 
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SERVICE ON-DEMAND 

Tektronix offers per-incident Calibration and 
Repair services for most products on a stan- 
dard price basis. This lets you make a ser- 
vice decision without waiting for a quote, 
allowing us to go to work for you right away. 
Products that have been damaged through 
accident or improper use, or products that 
have been discontinued, may be ineligible for 
Standard Price. 


PREMIUM VALUE WITH EXTRA CARE 

We treat every instrument service as an 
opportunity to deliver the extra care that sets 
Tektronix apart from other service providers. 
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Training and Seminars 


For Users and Service Technicians 
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MEASUREMENT CUSTOMER 
TRAINING OFFERINGS: 
e Measurement Product Service Training 


e Measurement User and Measurement 
Techniques Workshops 


e Measurement Self-study Material 
— Self-study Packages 
— Videotapes 
— Audiotapes 


* Measurement Training Documentation 
- Instructor/Training Guides 
— Service Manuals 


* Measurement Product and 
Technology Seminars 


NOTE: Training and Seminar programs vary 
according to country. For information on 
programs in your location, contact your 
Tektronix representative. 


——————————OOM 
To register for formal training classes or for infor- 


mation on other training services, contact: 
Tektronix, Measurement Training, Walker Road 
Industrial Park. Attention: Measurement Training 
Registrar, PO. Box 4600, M/S 94-925, Beaverton, 
OR 97076. Inside the U.S. phone: (800) 426-2200; 


at the prompt, press 3 and inquire about code 429. 


Formal classroom training is available at the 


Tektronix training facilities in Beaverton, Oregon, 


as well as in Atlanta, GA; Boston, MA; Chicago, 
IL; Dallas, TX; Denver, CO; Irvine, CA; Santa 

Clara, CA; and Washington, D.C. On-site classes 
and workshops are also available upon request. 


RA See Tektronix on the World Wide Web: 
“ИМУ http://www.tek.com 


648-Customer 


Measurement Product Service 
Training Classes 

Professional training provides your techni- 
cians the opportunity to learn the latest 
maintenance techniques in the same courses 
used to train Tektronix technicians. We 
emphasize the "How to Fix" philosophy. 


Our formal classroom training is intensive, 
with lectures and hands-on labs. Tektronix 
product service training instructors sharpen 
your skills in troubleshooting, isolating faults, 
and repairing Tektronix products. You learn 
factory-approved maintenance procedures for 
long product life and maximum uptime. 


Customized on-site product service training is 
available. We have the flexibility within our 
programs to provide training at your location, 
enabling you to save costly travel expenses. 
By tailoring the class presentations and 
materials to your exact needs, you receive 
maximum value for your training investment. 


INSTRUMENT USER AND MEASUREMENT 
TECHNIQUES WORKSHOPS 

Maximize the efficient utilization of your 
Tektronix products by subscribing to one of 
the many Instrument User and Measurement 
Techniques Workshops offered by Tektronix 
Measurement Training. These workshops 
combine classroom lectures with plenty of 
hands-on labs that emphasize the "Make 
Measurements" philosophy. 

These workshops may be conducted at your 
U.S. location and customized to satisfy your 
needs. This high quality training increases 
your productivity and provides you with 

the instrument familiarity necessary to 

excel in your profession. Tell us what you 
need and see what we can do for you. 

Call today: 1-800-835-9433 x WR1407. 


SELF-STUDY MATERIALS 

Study on the job or at home. We offer self- 
study video-/audiotapes and training pack- 
ages which include exercises to help you 
quickly develop product familiarity and skills 
in fault diagnosis and repair. 
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Tektronix Measurement product user self- 
study training packages provide interactive, 
hands-on instruction for comprehension of 
product operation and applications. 
Measurement product service packages 
cover troubleshooting and repair techniques 
at your own bench. Our tapes are quality 
products that progress from basic concept 
packages for novice technicians to advanced 
concept packages for experienced service 
specialists. Build your own library of relevant 
training tapes and materials. Training pack- 
ages are the next best thing to being in class. 
Refer to page 492 for self-study package 
content and ordering information. 


TRAINING DOCUMENTATION 

Tektronix Measurement Training develops the 
complete program for your training needs. In 
addition to formal training, we can create for 
your use a complete instructor package con- 
sisting of class outline, lesson plan, instructor 
guide, student workbook, lab exercises, and 
visual projections. Service manuals, created by 
the Measurement Training group, can be 
developed to satisfy your specific needs. Our 
professional technical writers develop materi- 
als which emphasize the "How to Fix" tech- 
niques used by the Tektronix service specialist. 


Our training programs have been used by 
various branches of the U.S. Armed Services 
with high acclaim. Join the team of profes- 
sionals using training offered by Tektronix 
Measurement Training. 


MEASUREMENT PRODUCT AND 
TECHNOLOGY SEMINARS 

We want to support you in your need to stay 
on top of the rapid advances in technology. 
Tektronix offers a wide variety of seminars 
ranging from product specific seminars to 
test and measurement technology seminars. 
Learn about the latest technology advances 
in the test and measurement field. To receive 
information on seminars, call your local 
Tektronix sales office and have your name 
added to the seminar mail list. 


Technical Information 


YOU NOW HAVE A FAST, CONVENIENT ———— Technical Information Through your touch tone telephone, follow 
WAY TO OBTAIN APPLICATION/TECHNICAL | | TEKFAX Available Via FAX our voice-prompted selection process and 


INFORMATION FROM TEKTRONIX: immediately receive application information 
or specification data directly from your office 


or home fax machine. 
This service reflects our commitment to 


Tektronix is pleased to provide 24 hour auto- 
mated information service on over 600 of 
our fine measurement products. 


TEKFAX 


* The TekFAX™ Instant Information System. 
Perfect for Information You Need 
Immediately. 


* Tektronix Has a Full Library of Information 


to Support Your Needs. 


CALL TekFAX AT: 


deliver top value to you in all our products 
and services. 


1-800-835-7732 U.S./CANADA 


(65) 351-9400 ASEAN COUNTRIES 


To Receive: 
Call TekFAX and 


SELECT “1” 
IF YOU KNOW THE 
DOCUMENT NUMBER 
YOU WISH TO RECEIVE 


SELECT “2” 
FOR DOCUMENT INDEXES 
AND ENTER YOUR CHOICE 
FROM THE LIST TO THE RIGHT 


TO ACCESS TekFAX: 

1. Call 1-800-835-7732 (from anywhere in 
the US or Canada); (65) 351-9400 in 
ASEAN Countries. 


2. Select “1” if you are familiar with TekFAX, 
“2” for an overview of how TekFAX works. 

3. Select “1” if you know the document num- 
ber you wish to receive. 


4. Select “2” if you are calling to request a 
document index of choice (see list above). 
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Indexes with Technical Information 
available through TekFAX: 


1. Oscilloscope Solutions 
2. Basic Instrumentation 


5. Digital Systems Development 

6. Video and Audio Test 

7. Communications Test 

8. Customer Services and Company 
Information 


9. Accessories and Other Products 
(Including Probes) 


5. After selecting the information you would 
like, you will be prompted to enter the 
fax machine number to which you want 
information sent. 


6. Another prompt will allow you to indicate 
a phone extension number or name to 
ensure delivery of information if you have 
a multiple user fax machine. 


7. TekFAX will process your request. 


If you prefer personal service, call 
1-800-426-2200. At the auto prompt 
press 3 and a representative will be 

available to assist you. 
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Worldwide Sales and Service Offices 


FOR COUNTRIES NOT 
LISTED 

Export Sales 

Р.О. Box 500, M/S 78-562 
Beaverton, OR 97076 
USA 

Phone 1 (503) 627-1916 
Fax 1 (503) 627-6905 


AFRICA 

Customers in Benin, 
Burkina Faso, Cameroon, 
Central African Republic, 
Chad, Congo, Djibouti, 
Equatorial Guinea, Gabon, 
Guinea, Ivory Coast, 
Malagasy, Mali, 
Mauritius, Monaco, Niger, 
Senegal, Togo, Zaire 
should contact Tektronix 
$.А., France Orsay 
Tektronix GmbH 

European Headquarters 
Fraunhoferstrafle 9-11 

D - 85737 Ismaning, 
Germany 

Phone + 49 (89) 96 24 05-0 
Fax + 49 (89) 96 24 05-50 


ALBANIA 

Please contact Michael 
Spatny at this address 
Rohde & Schwarz 
Vienna 
Sonnleithnergasse 20 
Vienna, A-1100 

Austria 

Phone «43 1 6026141-0 
Fax +43 1 6026141-14 


ALGERIA 

Customers in Algeria 
should contact the office 
in Orsay, France. 
Tektronix GmbH 
European Headquarters 
Fraunhoferstrafle 9-11 

D - 85737 Ismaning, 
Germany 

Phone + 49 (89) 96 24 05-0 
Fax + 49 (89) 96 24 05-50 


ARGENTINA 

Coasin 5.А.С.І. y Е. 
Buenos Aires Office 
Virrey del Pino 4071 
Buenos Aires, 1430 
Argentina 

Phone 54(1) 552-3185 

Int'l Fax 54 (1) 555-3321 
E-mail 
electron@coasin.satlink.net 


650 


eSales 


AUSTRALIA 


Control Dynamics 
(Tektronix Australia 
Representative) 

Perth 

5 Bookham St 

Morley, WA 6062 
Australia 

Phone 61 (9) 275-9700 
Fax 61 (9) 275-9717 


Tektronix Australia Pty. 
Limited 
Adelaide/Northern 
Territory 

128 Gilles Street 
Adelaide, South Australia 
5000 

Australia 

Phone 61 (8) 8223-2811 
Fax 61 (8) 8223-7890 


Tektronix Australia Pty. 
Limited 
Brisbane/Papua New 
Guinea 

Suite 2 

290 Boundary Street 
Spring Hill, Queensland 
4000 

Australia 

Phone 61 (7) 3839-9551 
Fax 61 (7) 3839-9560 


Tektronix Australia Pty. 
Limited 
Canberra/A.C.T. 

Unit 4 

9-11 Napier Close 
Deakin, ACT 2600 
Australia 

Phone 61 (6) 282-3191 
Fax 61 (6) 282-3292 


Tektronix Australia Pty. 
Limited 
Melbourne/Tasmania 
259 Whitehorse Rd. 
Balwyn, Victoria 3103 
Australia 

Phone 61 (3) 9836-3355 
Fax 61 (3) 9836-6592 


Tektronix Australia Pty. 
Limited 

Sydney 

80 Waterloo Road 

North Ryde, N.S.W. 2113 
Australia 

Phone 61 (2) 9888-0100 
Fax 61 (2) 9888-0125 


AUSTRIA 

Tektronix Ges.m.b.H. 
Vienna 

Triester Strafle 14 
A-2351 Wiener Neudorf, 
Austria 

Phone +43 2236 8092 0 
Fax +43 2236 8092 200 


& Services 


BAHRAIN 
International Agencies 
Co. Ltd. 

Bahrain 

Ali Al-Wazzan Building 
131, Alkhalifa Ave. 
РО. Box 584 

Bahrain, 

Bahrain 

Phone 69 

Fax 18 


BANGLADESH 
Customers in Bangladesh 
should contact the 
Tektronix office in 
Bangalore, India. 
Tektronix (India) Limited 
Bangalore Office ( 
Corporate Office ) 

Tek Tower, Hayes Road 
Bangalore, 560 025 

India 

Phone (91) 80-2275577 
Fax (91) 80-2275588 


BELGIUM 

Tektronix nv/sa 
Brussels 

Bedrijfspark Keiberg 
Excelsiorlaan, 3 

1930 Zaventem, 

Belgium 

Phone +82 (2) 715.89.70 
Fax +32 (2) 725-99-53 


BOLIVIA 

Coasin Bolivia S.R.L. 
Calle Ayacucho No. 208 
Edificio Flores 50 Piso 
Casilla, La Paz 7295 
Bolivia 

Phone 591 (2) 317-8360 
Fax 591 (2) 317-545 


BRAZIL 

Tektronix Industria e 
Comercio Ltda 

Rio de Janeiro Office 
Praia de Botafogo no 518, 
20 andar 

Botafogo, Rio de Janeiro, 
RJ 22250-040 

Brasil 

Phone 55 (21) 541-9755 
Fax 55 (21) 542-3589 


Brazil and South America 
Tektronix Industria е 
Comercio Ltda 

Sáo Paulo Head Office 
Centro Empresarial de Sao 
Paulo 

Av. Maria Coelho Aguiar, 
215 - Bloco D - 10 Andar 
Sao Paulo, SP 05805-000 
Brasil 

Phone (Sales) 

55 (11) 3741-8360 

Fax (Sales) 

55 (11) 3741-7358 

Phone (Service) 

55 (11) 3741-8417 
Fax(Service) 

55 (11)548-0701 

E-mail 
luciana.pieroni@tek.com 


Offices 


BRUNEI 

Customers in Brunei should 
contact the Tektronix 
office in Singapore. 
Tektronix Singapore 

Pte. Ltd. 

101 Thomson Road #02-02 
United Square 

307591 

Singapore 

Phone (65) 356-3900 

Fax (65) 356-4483 


BULGARIA 
ROHDE&SCHWARZ- 
Osterreich Ges.m.b.H. 
Representation Office 
Bulgaria 

39, Fridtjof Nansen Blvd. 
BG-1000 Sofia, 

Bulgaria 

Phone 

+359 (2) 652 443, 655133 
Fax +359 (2) 96 321 97 


CANADA 

Canada 

Tektronix Canada Inc. 
Phone 1 (800) 661-5625 
E-mail 
laura.corbett@tek.com 
Tektronix Canada Inc. 
Calgary 

Suite 174 6815 8th Street 
NE 


Calgary, AB T2E 7H7 
Canada 

Phone (403)274-2691 
Fax (403) 274-3483 


Tektronix Canada, Inc. 
Montreal 

890 Selkirk Street 

Pointe Claire, PQ H9R 3S3 
Canada 

Phone (514) 697-5340 
Fax (514) 697-5205 


Tektronix Canada, Inc. 
Ottawa 

555 March Road 
Kanata, ON K2K 2M5 
Canada 

Phone (613) 599-4511 
Fax (613) 599-4513 


Tektronix Canada, Inc. 
Toronto 

785 Arrow Road 
Weston, ON M9M 2L4 
Canada 

Phone (416) 747-5000 
Fax (416) 747-9799 


Tektronix Canada, Inc. 
Vancouver 

8666 Commerce Court 
Burnaby, BC V5A 4N7 
Canada 

Phone (604) 420-2787 
Fax (604) 420-2759 


CHILE 

AVANTEC LTDA. 

(Test and Measurement, 
TV, and Telecom) 

Fidel Oteiza 1921 of. 1106 
Providencia 

Santiago, 

Chile 

Phone 56 (2) 341-1021 
Fax 56 (2) 341-1020 
E-mail 
avantec@entelchile.net 


COLOMBIA 
Selectronica, Ltda. 
Carrera 71 #55-98 

Mail: Apartado Aereo 25124 
Santa fé de Bogota, D.C. 
Colombia 

Phone 

57 (1) 263-1220, 295-3215 
Fax 57 (1) 263-2874 

E-mail 
selectro@openway.com.co 


CROATIA 

Please contact Michael 
Spatny at this address 
Rohde & Schwarz 
Vienna 
Sonnleithnergasse 20 
Vienna, A-1100 

Austria 

Phone +43 1 6026141-0 
Fax +43 1 6026141-14 


CYPRUS 

Costas G. Anastassiades 
Cyprus 

2 King George St. 

Agios Dometios 

CY-2372 

Cyprus 

Phone +357 2 475 075 
Fax +357 2 361 407 


CZECH REPUBLIC AND 
SLOVAK REPUBLIC 
Rohde & Schwarz Praha, 
S.r.0. 

Pod kastany 3 

CZ-160 00 Praha 6, 

Czech Republic 

Phone +420 2 2432 2014 
Fax +420 2 2431-7043 
Phone +420 2 2432 3015 


DENMARK 

Tektronix A/S 
Tonsbakken 16-18 
Skovlunde, DK-2740 
Denmark 

Phone +45 (44) 850 700 
Fax «45 (44) 850 701 


EASTERN EUROPE 
Customers in Near- 
and Middle East should 
contact Michael Spatny 
Rohde & Schwarz 
Vienna 
Sonnleithnergasse 20 
A-1100 Vienna, 

Austria 

Phone «43 1 6026141-0 
Fax +43 1 6026141-14 


ECUADOR 

Electrolab Ltda. 

(TV Products) 

Av. Juan Tanca Marengo 
#200 

PO Box 09-01-1233 
Guayaquil, 

Ecuador 

Phone 593 (4) 291-456 
Fax 593 (4) 286602 


Proteco Coasin Cia Ltda. 
(MBD without TV)Quito 
Office 

Ave. 12 de Octubre 2449 y 
Orellana 

Casilla 228-A 

Quito, 

Ecuador 

Phone 593 (2) 52-6759, 
Fax 593 (2) 56-1980 
E-mail 
pcoasin@uio.telconet.net 


EGYPT 

Giza Systems 
Engineering Co. 

2, El Mesaha Square. 
Dokki, 

P.O. Box 1915 

Cairo, 11511 

Egypt 

Phone «20 2 3490140 
Fax +20 2 3499253 


ESTONIA 

Metric Ltd 

181 Riia Street 

EE 2400 Tartu, 

Estonia 

Phone +372 7 428 944 
Fax +372 7 428 944 


FINLAND 

Tektronix Oy 
Piispantilankuja 2 

2240 Espoo, 

Finland 

Phone +358 (9) 4783 400 
Fax +358 (9) 4783 4200 


Worldwide Sales and Service Offices 


FRANCE 

Tektronix S.A., France 
Orsay 

Courtaboeuf 1 

Parc Technopolis- B,t. 
OmEga 

3, avenue du Canada 
91941 Les Ulis Cedex, B.P. 13 
France 

Phone +33 1 69 86 81 81 
Fax +33 1 69 07 09 37 
Phoneex (842) 604332 
TEKOR A 


GERMANY, FEDERAL 
REPUBLIC OF 
Tektronix Berlin GmbH 
Sales Office 
Wernerwerkdamm 5 
13629 Berlin, 

Germany 

Phone «49 30 386 22130 
Fax +49 30 386 27587 


Tektronix GmbH 

European Headquarters 
Fraunhoferstrafle 9-11 

D - 85737 Ismaning, 
Germany 

Phone + 49 (89) 96 24 05-0 
Fax + 49 (89) 96 24 05-50 


Tektronix GmbH 

Sales Office 

Stolberger Strasse 200 

D - 50933 K'In, 

Germany 

Phone + 49 (221) 94 77 400 
Fax + 49 (221) 94 77-333 


GREECE 

MERCURY SA 

Greece 

6 Loukianou Str. 
GR-10675 Athens, 
Greece 

Phone «30 1 7229213 
Fax +30 1 7215198 
Phone «301 7242746 


Theodorou Automation 
$.А.1.С.Т. 

бгеесе 

3 Aftomedontos Str 
11635 Athens, 

Greece 

Phone «301 7010069 
Fax +301 7518829 
Phone «301 7520744 


HONG KONG 

Tektronix Hong Kong, Ltd. 
36/F, The Lee Gardens 

33 Hysan Avenue 
Causeway Bay, 

Hong Kong 

Phone (852) 2585-6688 
Fax (852) 2598-6260 

Cable TEKHKGLTD 

Telex 77708 DCBIA HX 


HUNGARY 

Rohde & Schwarz 
Etele 168 

H-1115 Budapest, 
Hungary 

Phone +36 1 203 0282 
Fax +36 1 203 0312 


ICELAND 

Customers in Iceland 
should contact the 
Tektronix office in Denmark 
Tektronix A/S 

Tonsbakken 16-18 
DK-2740 Skoviunde, 
Denmark 

Phone +45 (44) 850 700 
Fax +45 (44) 850 701 


INDIA 

Tektronix (India) Limited 
Bangalore Office ( 
Corporate Office ) 

Tek Tower, Hayes Road 
Bangalore, 560 025 

India 

Phone (91) 80-2275577 
Fax (91) 80-2275588 


Tektronix (India) Limited 
Calcutta Office 

21, 4th Floor 

Kohinoor Building 

105, Park Street 

Calcutta, 700 016 

India 

Phone 91 (33) 2269953, 
2262571, 2260322 

Fax 91 (33) 2269953 


Tektronix (India) Limited 
Chennai Office 

203, 2nd Floor 

Prince Centre 

709/710, Mount Road 
Chennai, 600 006 

India 

Phone 91 (44) 8526407, 
8550339 

Fax 91 (44) 8550286 


Tektronix (India) Limited 
Mumbai Office 

Ground Floor 

Dinanath Mangeshkar Hall 
Tejpal Road, Vile Parle 
(East) 

Mumbai, 400 057 

India 

Phone 91 (22) 6182727 
Fax 91 (22) 6175794 


Tektronix (India) Limited 
New Delhi Office 

22, 6th Floor 
Dakshineshwar 

10, Hailey Road 

New Delhi, 110 001 

India 

Phone 91 (11) 3352633, 
3354256, 3354257 

Fax 91 (11) 3352738 


Tektronix (India) Limited 
Secunderabad Office 
H-6A, 5th Floor 
Minerva Commercial 
Complex 

94, Sarojini Devi Road 
Secunderabad, 500 003 
India 

Phone 91 (40) 817383, 
867249 

Fax 91 (40) 817383 


INDONESIA 
P.T.Cosmotec Sarana 
Elektronika Indonesia 
Jalan Jembatan Dua 
Komplek Ruko Harmoni 
Mas Blok A-15 

Jakarta Utara, -14450 
Indonesia 

Phone (6221)6670011 
Fax (6221)6670020 


ISRAEL 

Eastronics Ltd 

11 Rozanis Street Tel 
Baruch 

PO Box 39300 

Tel Aviv, 61392 

Israel 

Phone 972 (3) 645-8777 
Fax 972 (3) 645-8666 
E-mail eli_raz@easx.co. il 


ITALY 

Tektronix S.p.A. 

Milan 

Via XI Febbraio, 99 

20090 Vimodrone (MI), 
Italy 

Phone +39 (2) 25086 501 
Fax +39 (2) 39 2 25086500 


JAPAN 

Sony/Tektronix 
Corporation 

Atsugi 

Pastoral Bldg. 

1/8/06 

Asahi-cho, 

Atsugi-shi, 

Kanagawa 243-0014 
Japan 

Phone 81 (462) 28-6768 
Fax 81 (462) 28-8043 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 
Chiba 

Taiso Center Bldg. 
2/7/02 


Shinchiba, 

Chuo-ku, Chiba 260-0031 
Japan 

Phone 81 (43) 242-1911 
Fax 81 (43) 242-2291 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 

Fukuoka 

Nihon Seimei Hakataekimae 
Bldg. 

3/2/01 

Hakataekimae, 

Hakata-ku, Fukuoka 812- 
0011 

Japan 

Phone 81 (92) 472-2626 
Fax 81 (92) 472-2627 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 
Headquarters 

Mail: P.O. Box 5209, Tokyo 
Int'l, Tokyo 100-31 

5/9/31 

Kitashinagawa, 
Shinagawa-ku, 

Tokyo 141-0001 

Japan 

Phone 81 (3) 3448-3111 
Fax 81 (3) 3444-3663 
Telex (781) 2422850 
STTYO J 

E-mail ccc sonytek.co.jp 


Sony/Tektronix 
Corporation 

Hiroshima 

Hiroshima Intes 

10-Oct 

Hashimoto-cho, 
Naka-ku, Hiroshima 730- 
0015 

Japan 

Phone 81 (82) 222-7221 
Fax 81 (82) 222-7225 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 

Kyoto 

Recruit Meijiseimei Bldg. 
Karasumaoike, 
Nakagyo-ku, 

Kyoto 604-8171 

Japan 

Phone 81 (75) 212-2990 
Fax 81 (75) 212-2993 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 
Matsumoto 

Design Center Bldg. 
1096-1 

Shimadate, 
Matumoto-shi, Nagano 
390-0852 

Japan 

Phone 81 (263) 48-2211 
Fax 81 (262) 48-2110 
E-mail cccsonytek.co.jp 


Sony/Tektronix 
Corporation 

Nagoya 

Sanko Building 

3/21/07 

Meieki, Nakamura-ku 
Nagoya-shi, Aichi 450-0002 
Japan 

Phone 81 (52) 581-3547 
Fax 81 (52) 563-7637 
E-mail ссс@ѕопуѓек.со.јр 


Sales 


& Services 


Sony/Tektronix 
Corporation 

Omiya 

Omiya Sawada Bldg. 
1/12/05 

Sakuragicho, 

Omiya-shi, 

Saitatma 331-0852 
Japan 

Phone 81 (48) 646-0711 
Fax 81 (48) 646-0859 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 

Osaka 

Osaka Ohbayashi Bldg. 
Apr-33 

Kitahama-Higashi 
Chuo-ku, Osaka 540-0031 
Japan 

Phone 81 (6) 947-0321 
Fax 81 (6) 941-3861 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 

Sendai 

Sendai NS Bldg. 

1/2/25 

Ichibancho, Aoba-ku, 
Sendai-shi, 

Miyagi 980-0811 

Japan 

Phone 81 (22) 267-2181 
Fax 81 (22) 262-3290 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 

Tama 

2-45-10 

Fujimidai, 

Kunitachi-shi, Tokyo 186- 
0003 

Japan 

Phone 81 (42) 573-2111 
Fax 81 (42) 573-2170 
E-mail ccc@sonytek.co.jp 


Sony/Tektronix 
Corporation 

Tsukuba 

Mitui Bldg. 

1/6/01 

Takezono, 

Tsukuba-shi, 

Ibaragi 305-0032 

Japan 

Phone 81 (298) 24-2602 
Fax 81 (298) 24-2606 
E-mail ccc@sonytek.co.jp 
Sony/Tektronix 
Corporation 

Yokohama 


Dai-ichi Yamashitacho Bldg. 


744 

Yamashitacho, Naka-ku, 
Yokohama-shi, 
Kanagawa 231-0023 
Japan 

Phone 81 (45) 661-3511 
Fax 81 (45) 661-3519 
E-mail ccc@sonytek.co.jp 


JORDAN 

TekSignals 

Budapesti Iroda 

Mideast Data Systems 
8th Floor, Suite no. 81 
GIBCA Building 

P.O. Box 47520, Abu Dhabi 
UNITED ARAB EMIRATES 
Phone +971 2 272 701 
Fax 4971 2 272 702 

Telex 24325 MDSUAE EM 


KUWAIT 

Tareq Company Ltd. 
Р.О. Box 20506 

Safat, 13066 

Kuwait 

Phone +965 243-6100 
Fax +965 243 7700 
Phone +965 242 7673 


LATVIA 

Metric-Lat Ltd 

140 Ropazu Street 
LV1006 Riga, 

Latvia 

Phone «371 7 542 184 
Fax 4371 7 542 184 


LEBANON 

TekSignals 

Mideast Data Systems 

8th Floor, Suite no. 81 
GIBCA Building 

Р.О. Box 47520, Abu Dhabi 
UNITED ARAB EMIRATES 
Phone +971 2 272 701 

Fax +971 2 272 702 

Telex 24325 MDSUAE EM 


LIECHTENSTEIN 
Customers in 
Liechtenstein should 
contact the Tektronix 
office in Switzerland. 
TekSignals 

Mideast Data Systems 
8th Floor, Suite no. 81 
GIBCA Building Р.О. Box 
47520, Abu Dhabi 
UNITED ARAB EMIRATES 
Phone +971 2 272 701 
Fax +971 2 272 702 
Telex 24325 MDSUAE EM 


LITHUANIA 

Customers should contact 
Mr Stasys Karpinskas 
Metric Vilnius LtdLtd 
12-43 P.Vileiso Street 

2055 Vilnius, 

Lithuania 

Phone +370 2 765 819 

Fax +370 2 700 116 


LUXEMBOURG 
Customers in Luxembourg 
should contact the 
Tektronix office in Belgium 
Rohde & Schwarz 

Vienna 

Sonnleithnergasse 20 
A-1100 Vienna, 

Austria 

Phone +43 1 6026141-0 
Fax +43 1 6026141-14 


Offices*651 


Worldwide Sales and 


MALAYSIA 

TekMark Sdn. Bhd. 
Kuala Lumpur office 
No.2 Jalan Radin Anum 2 
Sri Petailing 

Kuala Lumpur, 57000 
Malaysia 

Phone (603) 957-8999 
Fax (603) 957-3999 


TekMark Sdn. Bhd. 
Penang Office 

No. 46, 1st Floor, 

Jalan Tengah, 

Bayan Baru, Penang 11950 
Malaysia 

Phone 60 (4) 641-4298 
Fax 60 (4) 641-4299 


MALTA 

Itec International 
Technology Ltd. 
BíKara Road 

San Gwann, SGNO8 
Malta 

Phone 

«356 374 300, 374 329 
Fax 4356 374 353 


MEXICO 

Mexico, Central America, 
& Caribbean 

Tektronix S.A. de C.V. 
РегіїЕгісо Sur 5000, 

8ava Piso 

Col. Insurgentes Cuicuilco 
Del Coyoacan 

Mexico, D.F. 4530 

Mexico 

Phone 52 (5) 666-6333 
Fax 52 (5) 666-6336 
E-mail 
claudia_sanchez@tek.com 


MOROCCO 
Tradec-Signal 

Place Khaibar 

Angle Bd de la Gironde et 
Rue d'Ifni 

Casablanca 03, 

Morocco 

Phone +212 (2) 24 85 43 
Fax +212 (2) 24 85 66 
Telex 25992 


NEAR- AND MIDDLE 
EAST 

Rohde & Schwarz 
Munich 

Engineering and 

Sales GmbH 
M,hldorfstrasse 15 
M,nchen, D-81671 
Germany 

Phone 449 89 4129 3711 
Fax 449 89 4129 3723 


652 


Sales 


NEPAL 

Customers in Nepal should 
contact the Tektronix 
office in Bangalore, India. 
Tektronix (India) Limited 
Bangalore Office 
(Corporate Office) 

Tek Tower, Hayes Road 
Bangalore, 560 025 

India 

Phone (91) 80-2275577 
Fax (91) 80-2275588 


NEW ZEALAND 

For Value and Handheld 
Products including Digital 
Multimeters, Bench and 
Handheld Oscilloscopes, 
Accessories and spare 
parts to suit: 


Components and 
Instrumentation NZ Ltd 


Auckland 

194 Archers Road 
Glenfield, Auckland 
New Zealand 

Phone (09) 443-1111 
Fax (09) 443-1122 


Components and 
Instrumentation NZ Ltd 


Christchurch 

Unit 5 Armargh Courts 
Christchurch, 

New Zealand 

Phone (03) 366-9900 
Fax (03) 366-9920 


Components and 
Instrumentation NZ Ltd 


Wellington 

19 Pretoria Street 
Lower Hutt 
Wellington, 

New Zealand 

Phone (04) 566-3222 
Fax (04 ) 566-3722 


For High Performance 
Oscilloscopes, Logic 
Analysers, VXI 
Instrumentation, Arbitrary 
Function Generators, 
Video/Audio Monitoring 
Instruments, Video Signal 
Generators, Telecom Test 
Sets, Spectrum Analysers, 
Metallic/Optical Cable Test 
Products, Accessories: 


General Communications 
Limited 


Auckland 

Unit 1, 9-11 Rothwell 
Avenue 

Albany, Auckland 
New Zealand 

Phone (09) 415-6490 
Fax (09) 415-6480 


& Services 


General Communications 
Limited 

Wellington 

189 Willis Street 
Wellington, 

New Zealand 

Phone (04) 801-7138 

Fax (04) 801-7262 


NORWAY 

Tektronix Norge A/S 
Brobekkveien 40 

583 Oslo, 

Norway 

Phone «47 22 07 07 00 
Fax +47 22 07 07 07 


OMAN 

TekSignals 

Mideast Data Systems 

8th Floor, Suite no. 81 
GIBCA Building 

РО. Box 47520, Abu Dhabi 
UNITED ARAB EMIRATES 
Phone +971 2 272 701 

Fax +971 2 272 702 

Telex 24325 MDSUAE EM 


PAKISTAN 

Pakland Corporation 
(Pvt) Ltd. 

Unit No.8, 2nd Floor, 
Mohammadi Plaza, Jinnah 
Avenue, 

Blue Area, F-6/G-6 
Islamabad, 44000 
Pakistan 

Phone 92-51-826459 
Fax 92-51-826448 


PARAGUAY 

Eberhard Lewkowitz SRL 
CC523 Paraguari 935 
Asuncion, 

Paraguay 

Phone 595 (21) 44-4400 
Fax 595 (21) 44-4437 
E-mail 
elewkowitz@uninet.com.py 


PEOPLEÍS REPUBLIC 
OF CHINA 

Asia Support Group 

U.S. Office 

РО. Box 500, M/S 50-235 
Beaverton, Oregon 97077 
U.S.A 

Phone (503) 627-6546 
Fax (503) 627-6611 

Telex 192825 


Chengdu Office 

Rm 410, 411, 413, Tian Ge 
Building Mozi Bridge, 
South 2nd Section, First 
Ring Road, 

Chengdu, Sichuan Postal 
code: 610041 

P.R.C. 

Phone 86 (28) 558-6771 
Fax 86 (28) 554-4631 


Offices 


Service Offices 


Guang Zhou Office 

Rm 1014, Yi An Plaza, 

38 Jianshe Liu Ma Lu, 
Guangzhou, Postal code: 
510060 

PR.C. 

Phone 86 (20) 8387 5108 
Fax 86 (20) 8384 2950 


Shanghai Office 

18/F OOCL Plaza 

841 Yan An Road 

Jing An District 
Shanghai, Postal code: 
200040 

P.R.C. 

Phone 86 (21) 62896908 
Fax 86 (21) 6471 0282 


Tektronix Electronics 
(China) Co Ltd, Beijing 
Office 

Room 101, Tong Heng 
Tower, 

No. 4, Hua Yuan Rd., 
Haidian District, 

Beijing, Postal code: 
100088 

PR.C. 

Phone 86 (10) 6235 1230 
Fax 86 (10) 6235 1236, 
6235 1237 


Wuhan Office 

Rm 0998, B Tower, Asia 
Trade Plaza 

No 628 Wu Luo Road, 
Wuchang 

Wuhan, Postal Code: 
430070 

PR.C. 

Phone 86 (27) 7640830 
Fax 86 (27) 7640760 


Xian Office 

Rm 322, Hyatt Regency 
Hotel, 

Dong Da Jie, 

Xian, Postal Code: 710001 
РВ.С. 

Phone 86 (29) 723 1234 
Ext. 8345 

Fax 86(29)721 8549 


PERU 
Importaciones y 
Representaciones 
Electronicas S.A. 


IRE Ingenieros, S.A. 
Jr. Pumacahua 955 
Jesus Maria 

Lima, 11 

Peru 

Phone (51-1) 423-5099 
Fax (51-1) 432-9729 
E-mail 
ire@amauta.rcp.net.pe 


PHILIPPINES 

Broadcast and 
Communication Company 
of Asia, Inc. 


(TV Products Only) 
R-1902A Tektite Tower 1! 
Exchange Rd., Ortigas 
Center 

Pasig City, Metro Manila 
Philippines 

Phone 632-6311177 
Fax 632-6311861 


Philippine Electronic 
Industries, Inc. 

Tito Jovy Building #2, 
Buencamino Street, 
Alabang 

Muntinlupa, Metro Manila 
Philippines 

Phone 63 (2) 842-5443, 63 
(2) 805-7455 

Fax 63 (2) 802-3518 


POLAND 
Rohde & Schwarz 


Oddzial w Polsce 
Oddzial w Polsce 
ul.Stawki 2, Pietro 28 
Warszawa, PL-00-193 
Poland 

Phone +48 22 860 64 90 
Fax +48 22 860 64 99 


TesPol s.c 

ul. Tarnogajska 11/13 
Wroclaw, PL-50-512 
Poland 

Phone +48 (71) 673893 
Phone +48 (601) 787689 
Fax +48 (71) 679716 


PORTUGAL 

Decada Medida, SA 
Edificio Tecnologia 111, 54 
2780 Oeiras, 

Portugal 

Phone +351 (1) 4210111 
Fax +351 (1) 4211213 


PUERTO RICO 
TeleNetworks 

Phone (787) 766-2829 
E-mail telenetw@prtc.net 


QATAR 

TekSignals 

Mideast Data Systems 

8th Floor, Suite no. 81 
GIBCA Building 

РО. Box 47520, Abu Dhabi 
UNITED ARAB EMIRATES 
Phone +971 2 272 701 

Fax +971 2 272 702 


REPUBLIC OF IRELAND 
Customers in the Republic 
of Ireland should contact 
the Tektronix office in the 
United Kingdom. 


Tektronix U.K. Limited 
Fourth Avenue 

Globe Park 

Marlow, Bucks SL7 1YD 
United Kingdom 

Phone +44(0)1628 403400 
Fax +44 (0)1628 403403 


REPUBLIC OF KOREA 
Tektronix Korea, Ltd. 


Kumi Office 
1074,Wonpyoung-Dong 
Kumi City, Kyoungbuk 
Province 730-010 

Korea 

Phone 82 (546) 456-0966 
Fax 82 (546) 456-9005 


Tektronix Korea, Ltd. 
Seoul Head Office 

7 - 8th Floor, Ilsong Bldg. 
157-37 Samsung-Dong 
Kangnam-Gu 

Seoul, 135-090 

Korea 

Phone 82 (2) 528-5299 
Fax 82 (2) 528-5377 
Service Center Direct Phone 
82 (2) 528-4664 


Tektronix Korea, Ltd. 
Taejon Office 

17th Fir. Yusung Hanjin 
Officetel 

535-5, Bongmyung-Dong 
Yusung-Gu 

Taejeon City, 305-301 
Korea 

Phone 82 (42) 822-6701 
Fax 82 (42) 822-9468 


ROMANIA 

Rohde & Schwarz 
Representation Office 
Bucharest 

Str. Uranus 98 

bloc U8, scara 2, etaj 5, ap. 
36 

Bucuresti, RO-76102 
Romania 

Phone +40 (1) 410 68 46 
Fax +40 (1) 4112013 


Vega Electrfonics SRL 
Local Service 
Representative: 

Str. Alexandru cel Bun 14 
BL T22, Ap.1 

Bucursti, Sector 2, R-72238 
Romania 

Phone +40 (1) 3128935 
Fax +40 (1) 3128935 

Telex 865/10076 


RUSSIA 
Rohde & Schwarz 


Representative Office 
Moscow 

Kazachy per.7 

Moscow, RUS-109017 
Russia 

Phone +7 095 234 4962 
Fax +7 095 234 4963 


SAUDI ARABIA 
Electronic Equipment 
Marketing Co. (EEMCO) 
РО. Box 3750 

Riyadh, 11481 

Saudi Arabia 

Phone +966 (1) 477 1650 
Fax: +966 (1) 478 5140 


Worldwide Sales and Service Offices 


SINGAPORE 

Tektronix Singapore 

Pte. Ltd. 

101 Thomson Road #02-02 
United Square 

307591 

Singapore 

Phone (65) 356-3900 

Fax (65) 356-4483 


SLOVENIA 
Danipac Trzin 9.0.0. 


Distributor: 

Kidriceva 49 

SLO-1236 Trzin, 
Slovenia 

Phone +386 61 711683 
Fax +386 61 711683 


Rohde & Schwarz 


Reprásentanz Ljubljana 
Koprska 92 

SLO-1000 Ljubljana, 
Slovenia 

Phone +386 61 123 46 51 
Fax +386 61 123 46 11 
Phone «386 61 123 46 61 


TMM Servis 


Local Service 
Representative: 
C.V.Gorice 38 

SLO-1000 Ljbljana, 
Slovenia 

Phone +386 61 1232399 
Fax 4386 61 1232399 


SOUTH AFRICA 
South Africa 


BSW-Channels Ltd. 

11 Broadwalk 

Halfway House 

Midrand, Guateng 
Republic of South Africa 
Phone (27 11)651-5222 
Fax (27 11) 651 5223 
E-mail 
bswchannels@bsw.co.za 


SPAIN 
Tektronix EspaQola S.A. 


Barcelona 

Marques de Sentmenat, 54 
Barcelona, 8029 

Spain 

Phone +34 (3) 405.1516 
Fax +34 (3) 410.9370 


Tektronix Española S.A. 


Madrid 

Proción, 1-3 

La Florida 

Madrid, 28023 

Spain 

Phone +34 (1) 372 6000 
Fax +34 (1) 372 6049 


SRI LANKA 
Customers in Sri Lanka 
should contact the 
Tektronix office in 
Bangalore, India. 


Tektronix (India) Limited 


Bangalore Office 
(Corporate Office) 

Tek Tower, Hayes Road 
Bangalore, 560 025 
India 

Phone (91) 80-2275577 
Fax (91) 80-2275588 


SWEDEN 
Tektronix AB 


Stockholm 

Box 78 

Isafjordsgatan 15 
S-161 02 Kista, 
Sweden 

Phone +46 8 477 65 00 
Fax +46 8 477 6424 


SWITZERLAND 


Tektronix International A.G. 


Gubelstrasse 11 

Postfach 2142 

CH-6302 Zug, 

Schweiz 

Phone +41 (41) 729 36 40 
Fax +41 (41) 729 36 37 


SYRIA 

TekSignals 

Mideast Data Systems 

8th Floor, Suite no. 81 
GIBCA Building 

Р.О. Box 47520, Abu Dhabi 
UNITED ARAB EMIRATES 
Phone +971 2 272 701 

Fax +971 2 272 702 

Telex 24325 MDSUAE EM 


TAIWAN 
Tektronix Taiwan, Ltd. 


Hsinchu Office 

15F-5, No. 295 

Kuamg Fu Road, Sec. 2 
Hsinchu, 300 

Taiwan, R.O.C. 

Phone 886 (3) 573-6627 
Fax 886 (3) 572-6700 


Tektronix Taiwan, Ltd. 


Kaohsiung Office 

18th Floor, No.12, 

Po-Ai 3rd Road 
Tso-Ying District, 
Kaohsiung, 813 

Taiwan, R.0.C. 

Phone 886 (7) 345-8251 
Fax 886 (7) 345 8165 


Tektronix Taiwan, Ltd. 


Taipei Office 

8th Floor, No.2 

Hsin Yi Road, Sec. 5 
Taipei, 110 

Taiwan, R.0.C. 

Phone 886 (2) 2722-9622 
Fax (Main) 

886 (2) 2722-2822 


THAILAND 

Trinergy Instrument Co. Ltd 
200/6 Soi Ramkhamhaeng 4 
Suanluang, Suanluang 
Bangkok, 10250 

Thailand 

Phone 66 (2) 719-9060 

Fax 66 (2) 318-4 673 


THE NETHERLANDS 
Tektronix Holland, N.V. 


Hoofddorp 
Planetenweg 93 

2132 HL Hoofddorp 
Postbus 406 
Hoofddorp, 2130 AK 
The Netherlands 

Phone «31 23 56 95555 
Fax «31 23 56 95500 


TUNISIA 

El Eslek. S.A 

3 rue HEdi Nouira 

Tunis, 1001 

Tunisia 

Phone «216 (1) 347 456 
Phone «216 (1) 244 372 
Fax +216 (1) 342003 


TURKEY 

Inter Mühendislik 
Danismanlik Ve Ticaret 
A.S. 

Hasircibasi CAD No. 55 
Kadik’y 

Istanbul, TR-81310 

Turkey 

Phone +90 216 349 9400 29 
Fax +90 216 349 9432 


Representative Office Kiev 
ul. Patrisa Loumoumba 4 
UKR-252042 Kiev, 

Ukraine 

Phone +38 044 268 60 55 
Fax +38 044 268 83 64 


UNITED ARAB EMIRATES 
TekSignals 

8th Floor, Suite no. 81 
GIBCA Building 

РО. Box 47520 

Abu Dhabi, 

UNITED ARAB EMIRATES 
Phone «971 (2) 272701 

Fax +971 (2) 272702 

Telex 24325 MDSUAE EM 


UNITED KINGDOM 
Tektronix U.K. Limited 
Fourth Avenue 

Globe Park 

Marlow, Bucks SL7 1YD 
United Kingdom 

Phone +44(0)1628 403400 
Fax +44 (0)1628 403403 


UNITED STATES 


ALABAMA 
Huntsville 

4970 Corporate Drive 
Suite 100A 

Huntsville, AL 35805 
USA 

Phone (205) 830-9212 
Fax (205) 837-2666 


ALASKA 

Customers in Alaska 
should contact the Seattle, 
Washington office. 


Seattle 

3245 146th Place SE, Suite 
120 

Bellevue, Washington 98007 
USA 

Phone (425) 644-1001 

Fax (425) 644-1055 

For Orders (800) 835-3553 


ARIZONA 

Phoenix 

410 N. 44th Street, Suite 175 
Phoenix, AZ 85008 

USA 

Phone (602) 225-2542 

Toll Free (800) 366-8358 
Fax (602) 225-9615 

For Orders (800) 538-8125 


ARKANSAS 

Dallas 

6333 N. State Hwy. 161 
Suite 300 

Irving, Texas 75038 

USA 

Phone (972) 730-2200 
Sales Fax (972) 871-0650 
Toll Free Sales (800) 852- 
4043 


Toll Free Service (800) 334- 
0525 
Service Fax (972) 871-5093 


CALIFORNIA (NORTH) 
Santa Clara 

3003 Bunker Hill Lane 
Santa Clara, CA 95054 
USA 

Phone (408) 496-0800 
Fax (408) 988-6051 

For Orders (800) 538-8125 
Mailing Address: 

Р.О. Box 58086 

Santa Clara 95052-8086 


CALIFORNIA (SOUTH) 
Irvine 

27 Technology Drive, 

Suite 110 

Irvine, CA 92618 

USA 

Phone (714) 789-7200 
Toll Free (800) 255-2958 
Fax (714) 789-7220 

For Orders (800) 538-8125 


Sales 


& Services 


COLORADO 

Denver 

61 Inverness Drive East 
Suite 206 

Englewood, CO 80112 
USA 

Phone (303) 799-1000 
Fax (303) 790-4754 

Toll Free (800) 543-6097 
Service (800) 334-0525 


CONNECTICUT 
Customers in Connecticut 
should contact the DC 
office. 


0с 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 

Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.0. Box 
6026 Gaithersburg, MD 
20884-6026 


DELAWARE 
Customers in Delaware 
should contact the 

DC office. 

DC 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 


Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: Р.О. Box 
6026 Gaithersburg, MD 
20884-6026 


DISTRICT OF COLUMBIA 
DC 


700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 


Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: Р.О. Box 
6026 Gaithersburg, MD 
20884-6026 


FLORIDA 

Orlando 

151 Southhall Lane 

Suite 170 

Maitland, FL 32751 

USA 

Phone (407) 660-2727 

Fax (407) 660-8585 
Service (407) 660-8747 
Service Fax (407) 660-8747 


FLORIDA 

Pensacola 

1101 Gulf Breeze Pky. 
Suite 211 

Gulf Breeze, FL 32561 
USA 

Phone (850) 932-4080 
Fax (850) 932-5642 


GEORGIA 

Atlanta 

3475 Corporate Way 
Suite A 

Duluth, GEORGIA 30096 
USA 

Phone (770) 622-5822 
Fax (770) 622-5823 


HAWAII 

Customers in Hawaii 
should contact the Irvine, 
California office. 


Irvine 

27 Technology Drive, Suite 
110 

Irvine, CA 92618 

USA 

Phone (714) 789-7200 
Toll Free (800) 255-2958 
Fax (714) 789-7220 

For Orders (800) 538-8125 


IDAHO 

Customers in Idaho should 
contact the Seattle, 
Washington office. 
Seattle 

3245 146th Place SE, 

Suite 120 

Bellevue, WASHINGTON 
98007 

USA 

Phone (425) 644-1001 

Fax (425) 644-1055 

For Orders (800) 835-3553 


ILLINOIS 

Chicago 

515 West Algonquin Road 
Suite 100 

Arlington Heights, IL 60005 
USA 


Phone (847) 364-0022 
Sales (800) 458-7587 
Service (800) 535-5705 
Service Fax (847) 364-7587 
CPID Sales Fax (847) 364- 
7618 

GVG Sales Fax (847) 364- 
7582 


Sales Fax: (847) 364-7584 
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Worldwide Sales and 


INDIANA 

Customers in Indiana 
should contact the 
Chicago, Illinois office. 


Chicago 

515 West Algonquin Road 
Suite 100 

Arlington Heights, IL 60005 
USA 


Phone (847) 364-0022 
Sales (800) 458-7587 
Service (800) 535-5705 
Service Fax (847) 364-7587 
CPID Sales Fax 

(847) 364-7618 

GVG Sales Fax 

(847) 364-7582 

Sales Fax: (847) 364-7584 


IOWA 

Customers in lowa should 
contact the Chicago, 
Illinois office. 

Chicago 

515 West Algonquin Road 
Suite 100 

Arlington Heights, IL 60005 
USA 

Phone (847) 364-0022 
Sales (800) 458-7587 
Service (800) 535-5705 
Service Fax (847) 364-7587 
CPID Sales Fax 

(847) 364-7618 

GVG Sales Fax 

(847) 364-7582 

Sales Fax: (847) 364-7584 


KANSAS 

Customers in Kansas 
should contact the 
Dallas, Texas office. 
Dallas 

6333 N. State Hwy. 161 
Suite 300 

Irving, Texas 75038 

USA 

Phone (972) 730-2200 
Sales Fax (972) 871-0650 
Toll Free Sales (800) 852- 
4043 

Toll Free Service 

(800) 334-0525 

Service Fax (972) 871-5093 


KENTUCKY 

Customers in Kentucky 
should contact the 

DC office. 

DC 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 

Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.O. Box 
6026 Gaithersburg, MD 
20884-6026 


654-Sales 


LOUISIANA 

Customers in Louisiana 
should contact the 
Dallas, Texas office. 


Dallas 

6333 N. State Hwy. 161 
Suite 300 

Irving, Texas 75038 
USA 


Phone (972) 730-2200 
Sales Fax (972) 871-0650 
Toll Free Sales 

(800) 852-4043 

Toll Free Service 

(800) 334-0525 

Service Fax (972) 871-5093 


MAINE 

Customers in Maine should 
contact the DC office. 

DC 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 

Phone (301) 948-7151 

Fax (301) 921-9273 

Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.0. Box 
6026 Gaithersburg, MD 
20884-6026 


MARYLAND 
Customers in Maryland 
should contact the 

DC office. 


0с 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 

Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.O. Box 
6026 Gaithersburg, MD 
20884-6026 


MASSACHUSETTS 
Boston 

10 New England Business 
Center Dr. 

Suite 200 

Andover, MASSACHU- 
SETTS 01810-1024 

USA 

Phone (978) 933-5800 
Fax (978) 837-3170 

Toll Free (800) 545-8408 


& Services 


MICHIGAN 

Detroit 

39555 Orchard Hill Place 
Suite 525 

Novi, MICHIGAN 48375 
USA 

Phone (248) 348-9070 
Fax (248) 348-4819 


MINNESOTA 

St. Paul 

8 Pine Tree Drive 

Suite 140 

Arden Hills, MINNESOTA 
55112 

USA 

Phone (612) 481-3297 
Fax (612) 481-1735 


MISSISSIPPI 
Customers in Mississippi 
should contact the 
Dallas, Texas office. 


Dallas 

6333 N. State Hwy. 161 
Suite 300 

Irving, Texas 75038 

USA 

Phone (972) 730-2200 
Sales Fax (972) 871-0650 
Toll Free Sales (800) 852- 
4043 

Toll Free Service (800) 334- 
0525 

Service Fax (972) 871-5093 


MISSOURI 

St. Louis 

12400 Olive Blvd. 
Suite 555 

St. Louis, MISSOURI 
63141-5439 

USA 

Phone (314) 275-4471 
Fax (314) 523-4525 


MONTANA 

Customers in Montana 
should contact the Seattle, 
Washington office. 


Seattle 

3245 146th Place SE, Suite 
120 

Bellevue, WASHINGTON 
98007 

USA 

Phone (425) 644-1001 

Fax (425) 644-1055 

For Orders (800) 835-3553 


Offices 


Service Offices 


NEBRASKA 
Customers in Nebraska 
should contact the 
Dallas, Texas office. 


Dallas 

6333 N. State Hwy. 161 
Suite 300 

Irving, Texas 75038 

USA 

Phone (972) 730-2200 
Sales Fax (972) 871-0650 
Toll Free Sales 

(800) 852-4043 

Toll Free Service 

(800) 334-0525 

Service Fax (972) 871-5093 


NEVADA 

Customers in Nevada 
should contact the Santa 
Clara, California office. 


Santa Clara 

3003 Bunker Hill Lane 
Santa Clara, CA 95054 
USA 

Phone (408) 496-0800 

Fax (408) 988-6051 

For Orders (800) 538-8125 
Mailing Address: 

Р.О. Box 58086 

Santa Clara 95052-8086 


NEW HAMPSHIRE 
Customers in New 
Hampshire should contact 
the DC office. 


рс 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 


Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: Р.О. Box 
6026 Gaithersburg, MD 
20884-6026 


NEW JERSEY 
Woodbridge 

485 Route One South, 
Building C 

Suite 190 

Iselin, NEW JERSEY 8830 
USA 

Phone (732) 283-8111 
Fax (732) 283-4711 


NEW MEXICO 
Albuquerque 

Jim Crain (505)884-2802 
Mike Portillo (505) 884- 
2804 

Toll Free Sales (800) 543- 
6097 

Fax (505) 888-3558 
Service: (800) 334-0525 


NEW YORK 

Albany 

125 Wolf Road 

Suite 503-7 

Albany, NEW YORK 12205 
USA 

Phone (518) 458-7291 
Fax (518) 458-7361 


NEW YORK 

Rochester 

1160 Pittsford-Victor Road 
Suite D 

Pittsford, NEW YORK 
14534 

USA 

Phone (716) 383-0070 
Fax (716) 383-0022 
Service (716) 383-0070 


NORTH CAROLINA 
Raleigh 

110 Corning Road, Suite 
130 

Cary, NORTH CAROLINA 
27511 

USA 

Phone (919) 233-7999 
Fax (919) 233-3433 


NORTH DAKOTA 
Customers in North Dakota 
should contact the St. 
Paul, Minnesota office. 


St. Paul 

8 Pine Tree Drive 

Suite 140 

Arden Hills, MINNESOTA 
55112 

USA 

Phone (612) 481-3297 
Fax (612) 481-1735 


OHIO 
Customers in Ohio should 
contact the DC office. 


DC 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 

Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.O. Box 
6026 Gaithersburg, MD 
20884-6026 


OKLAHOMA 

Oklahoma 

106 N. Lakehoma Parkway 
Mustang, OK 73064 

USA 

Phone (405) 376-9646 
Fax (405) 376-1473 
Service (800) 334-0525 


OREGON 

Portland Sales 

Mailing Address 

M/S 50-PTLD 

Р.О. Box 500 

Beaverton, ОВ 97077-0001 
USA 

For Orders (800)835-3553 


OREGON 

Portland Sales 

Shipping Address 

M/S 50-PTLD 

Regional Distr. Ctr. 
Beaverton, OR 97077 

USA 

Phone (503) 627-7999 
Fax (503) 627-7995 

Toll Free (800) 621-1966 
Toll Free Service 

(800) TEK-WIDE Ext. 6630 
Service Phone 

(503) 627-6630 

Service Fax (503) 627-6576 


PENNSYLVANIA 
Customers in 
Pennsylvania should 
contact the DC office. 


DC 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 


Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.O. Box 
6026 Gaithersburg, MD 
20884-6026 


RHODE ISLAND 
Customers in Rhode 
Island should contact the 
DC office. 


DC 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 

Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.O. Box 
6026 Gaithersburg, MD 
20884-6026 


Worldwide Sales and Service Offices 


SOUTH CAROLINA 
Customers in South 
Carolina should 
contact the Raleigh, 
North Carolina office. 


Raleigh 
110 Corning Road, Suite 
130 


Cary, NORTH CAROLINA 
27511 

USA 

Phone (919) 233-7999 
Fax (919) 233-3433 


SOUTH DAKOTA 
Customers in South Dakota 
should contact the St. 
Paul, Minnesota office. 


St. Paul 

8 Pine Tree Drive 

Suite 140 

Arden Hills, Minnesota 
55112 

USA 

Phone (612) 481-3297 
Fax (612) 481-1735 


TENNESSEE 

Customers in Tennessee 
should contact the 
Huntsville, Alabama office. 


Huntsville 

4970 Corporate Drive 
Suite 100A 

Huntsville, AL 35805 
USA 

Phone (205) 830-9212 
Fax (205) 837-2666 


TEXAS 

Austin 

1150 Lakeway Drive 
Suite 217 

Austin, Texas 78734 
USA 

Phone (512) 261-2123 
Fax (512) 261-2122 
Service (800) 334-0525 


TEXAS 

Dallas 

6333 N. State Hwy. 161 
Suite 300 

Irving, Texas 75038 
USA 


Phone (972) 730-2200 
Sales Fax (972) 871-0650 
Toll Free Sales 

(800) 852-4043 

Toll Free Service 

(800) 334-0525 

Service Fax (972) 871-5093 


TEXAS 

El Paso 

1790 Lee Trevino Blvd. 
#308 

El Paso, Texas 79936 
USA 


Phone (915) 593-8090 
Fax (915) 593-8096 
Service (800) 334-0525 


TEXAS 

Houston 

One West Chase Center 
10777 Westheimer 
Suite 170 

Houston, Texas 77042 
USA 


Phone (713) 784-1800 
Fax (713) 784-4440 
Toll Free (800)847-0407 


US GOVERNMENT 
AGENCIES 

Requests for quotations, 
solicitations, purchase 
orders, contracts, BPA 
calls, and Government 
Commercial Credit Card 
transactions go to the 
Tektronix Federal Order 
Management Office. 
Tektronix Federal Order 
Management Office. 

РО. Box 4600, M/S 50-290 
Beaverton, OR 97076 

USA 

Phone 1-800-682-1210 
Fax (503) 629 5388 
Requests for product infor- 
mation and technical sup- 
port should be directed to 
the Tektronix Sales and 
Service Office nearest you. 


USA 
1 (800) 426-2200 


UTAH 

Customers in Utah should 
contact the Seattle, 
Washington office. 


Seattle 

3245 146th Place SE, Suite 
120 

Bellevue, WASHINGTON 
98007 

USA 

Phone (425) 644-1001 

Fax (425) 644-1055 

For Orders (800) 835-3553 


VERMONT 
Customers in Vermont 
should contact the DC 
office. 


DC 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 

Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.0. Box 
6026 Gaithersburg, MD 
20884-6026 


VIRGINIA 

Customers in Virginia 
should contact the DC 
office. 


рс 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 

Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: Р.О. Box 
6026 Gaithersburg, MD 
20884-6026 


WASHINGTON 

Seattle 

3245 146th Place SE, Suite 
120 

Bellevue, WASHINGTON 
98007 

USA 

Phone (425) 644-1001 

Fax (425) 644-1055 

For Orders (800) 835-3553 


WEST VIRGINIA 
Customers in West 
Virginia should contact 
the DC office. 


рс 

700 Professional Drive 
Suite A 

Gaithersburg, MD 20879 
USA 


Phone (301) 948-7151 
Fax (301) 921-9273 
Service (301) 948-6316 
Service Fax (301) 926-4329 
Toll Free Sales: (800)545- 
2712 ext. 7589 

Toll Free Service: (800) 
962-9738 

Mailing Address: P.0. Box 
6026 Gaithersburg, MD 
20884-6026 


WISCONSIN 

Customers in Wisconsin 
should contact the 
Portland, Oregon office. 


Portland Sales 

Shipping Address 

M/S 50-PTLD 

Regional Distr. Ctr. 
Beaverton, OR 97077 

USA 

Phone (503) 627-7999 

Fax (503) 627-7995 

Toll Free (800) 621-1966 
Toll Free Service (800) TEK- 
WIDE Ext. 6630 

Service Phone (503) 627- 
6630 

Service Fax (503) 627-6576 


WYOMING 

Customers in Wyoming 
should contact the 
Portland, Oregon office. 
Portland Sales 

Mailing Address 

M/S 50-PTLD 

РО. Box 500 

Beaverton, OR 97077-0001 
USA 

For Orders (800)835-3553 


PUERTO RICO 
Customers in Puerto Rico 
and US Virgin Islands 
should contact 
TeleNetworks. 
TeleNetworks, Inc. 

РО. Box 363847 

San Juan, 936 

Puerto Rico 

Phone 809-766-2829 


US VIRGIN ISLANDS 
Customers in Puerto Rico 
and US Virgin Islands 
should contact 
TeleNetworks. 
TeleNetworks, Inc. 

РО. Box 363847 

San Juan, 936 

Puerto Rico 

Phone 809-766-2829 


CORPORATE OFFICE 
Wilsonville 

26600 SW Parkway 

РО. Box 1000 

Wilsonville, Oregon 97070- 
1000 

USA 

Phone (503) 682-3411 
Phone (800) TEK-WIDE 


URUGUAY 

Coasin Instrumentos S.A. 
Acevedo Diaz 1161 
Montevideo, C.P. 11200 
Uruguay 

Phone 598 (2) 49-2436 
Fax 598 (2) 49-2199 
E-mail 
nrey@vax.coasin.com.uy 


VENEZUELA 
Omnivideo del Color, C.A. 
Av. Romulo Gallegos 
Edificio Johnson & 
Johnson, Oficina 2-D 
Los Dos Caminos 
Caracas, 

Venezuela 

Phone 58 (2) 237-7762 
Fax 58 (2) 237-8275 
E-mail 
dillon@ccs.internet.ve 


Sales 


& Services 


YEMEN ARAB REPUBLIC 
TekSignals 

Mideast Data Systems 

8th Floor, Suite no. 81 
GIBCA Building 

РО. Box 47520, Abu Dhabi 
UNITED ARAB EMIRATES 
Phone +971 2 272 701 

Fax +971 2 272 702 

Telex 24325 MDSUAE EM 


YUGOSLAVIA 

Please contact Michael 
Spatny at this address 
Rohde & Schwarz 
Vienna 
Sonnleithnergasse 20 
Vienna, A-1100 

Austria 

Phone +43 1 6026141-0 
Fax +43 1 6026141-14 


Offices*655 


Distributors, Rental/Leasing Co. 


ALL AREAS 
ITM Instruments 
Phone: 800-361-6042 


ALBERTA 
Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 519-685-7104 


TestEquity Inc. 
Phone: 800-650-3457 


Fax: 800-272-4329 
Calgary 

Active Components 
Phone: 403-291-5626 


Fax: 403-291-1020 


Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 403-255-0449 


Future Active Industrial 
Electronics 
Phone: 800-668-6333 


Fax: 403-291-5444 


Future Electronics Corp. 
Phone: 403-250-5550 


Fax: 403-291-7054 


MEMCO 
Phone: 403-258-3399 


Fax: 403-258-3459 


Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 403-274-9157 


Edmonton 
Active Components 
Phone: 403-438-0644 


Fax: 403-438-0780 


Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 403-413-0992 


Future Active Industrial 
Electronics 
Phone: 800-661-2038 


Fax: 403-436-1874 


Future Electronics Corp. 
Phone: 403-438-5888 


Fax: 403-436-1874 


Transcat 
Phone: 800-828-1470 


Fax: 800-395-0543 
BRITISH COLUMBIA 


Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 519-685-7104 
TestEquity Inc. 
Phone: 800-650-3457 
Fax: 800-272-4329 


Transcat 
Phone: 800-828-1470 


Fax: 800-395-0543 


Delta 
MEMCO 
Phone: 800-563-5020 


Fax: 604-940-5508 


Richmond 
Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 604-273-7360 


Vancouver 
Active Components 
Phone: 604-654-1057 


Fax: 604-293-1105 


Future Active Industrial 
Electronics 
Phone: 800-665-5488 


Fax: 604-294-3170 


Future Electronics Corp. 
Phone: 604-294-1166 


Fax: 604-294-1206 


Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 604-294-6520 


MANITOBA 
Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 403-274-9157 


Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 519-685-7104 


TestEquity Inc. 
Phone: 800-650-3457 


Fax: 800-272-4329 


Transcat 
Phone: 800-828-1470 


Fax: 800-395-0543 


Winnipeg 
Active Components 
Phone: 204-786-3075 


Fax: 204-783-8133 


Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 204-774-7288 


Future Active Industrial 
Electronics 
Phone: 800-567-2284 


Fax: 204-783-8133 


NEW BRUNSWICK 
Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 506-383-4993 


Future Active Industrial 
Electronics 
Phone: 800-561-9294 


Fax: 514-697-8112 


Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 514-694-6989 


Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 514-738-4606 


Pylon Electronics 
Phone: 902-468-3344 


Fax: 902-468-1203 


TestEquity Inc. 
Phone: 800-650-3457 


Fax: 800-272-4329 


656-Distributors 


Transcat 
Phone: 800-828-1470 


Fax: 800-395-0543 


NEWFOUNDLAND 
Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 506-383-4993 


Future Active Industrial 
Electronics 
Phone: 800-561-9294 


Fax: 514-697-8112 


Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 403-274-9157 


Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 519-685-7104 


Pylon Electronics 
Phone: 902-468-3344 


Fax: 902-468-1203 


TestEquity Inc. 
Phone: 800-650-3457 


Fax: 800-272-4329 


Transcat 
Phone: 800-828-1470 


Fax: 800-395-0543 


NOVA SCOTIA 
Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 506-383-4993 


Future Active Industrial 
Electronics 
Phone: 800-561-9294 


Fax: 514-697-8112 


Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 514-694-6989 


Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 514-738-4606 


TestEquity Inc. 
Phone: 800-650-3457 


Fax: 800-272-4329 
Transcat 

Phone: 800-828-1470 
Fax: 800-395-0543 
Dartmouth 


Pylon Electronics 
Phone: 902-468-3344 


Fax: 902-468-1203 


ONTARIO 

TestEquity Inc. 

Phone: 800-650-3457 
Fax: 800-272-4329 
London 

Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 519-685-7104 


Mississauga 

Active Components 
Phone: 905-238-8825 
Fax: 905-238-2817 
Future Active Industrial 
Electronics 

Phone: 800-565-3047 


Fax: 905-612-9222 


Future Electronics Corp. 


Phone: 905-612-9200 
Fax: 905-612-9185 


Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 905-612-1988 


Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 905-670-1019 


Omnitronix Ltd 
Phone: 905-828-6221 


Fax: 905-828-6408 


Transcat 
Phone: 800-828-1470 


Fax: 800-395-0543 


North York 
Active Components 
Phone: 416-498-9886 


Fax: 416-498-9875 


Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 416-496-3030 


Ottawa 
Active Components 
Phone: 613-728-7900 


Fax: 613-728-3586 


Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 613-728-2263 


Future Active Industrial 
Electronics 
Phone: 800-667-2254 


Fax: 613-820-8046 


Future Electronics Corp. 


Phone: 613-820-8313 
Fax: 613-820-3271 


PRINCE EDWARD 
ISLAND 

Electro Sonic Inc. 
Phone: 800-567-6642 
Fax: 506-383-4993 
Future Active Industrial 
Electronics 

Phone: 800-561-9294 


Fax: 514-697-8112 


Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 514-694-6989 


Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 514-738-4606 


Pylon Electronics 
Phone: 902-468-3344 


Fax: 902-468-1203 


TestEquity Inc. 
Phone: 800-650-3457 


Fax: 800-272-4329 


Transcat 
Phone: 800-828-1470 


Fax: 800-395-0543 


QUEBEC 
TestEquity Inc. 
Phone: 800-650-3457 


Fax: 800-272-4329 


Transcat 
Phone: 800-828-1470 


Fax: 800-395-0543 


Dorval 
Omnitronix Ltd 
Phone: 514-684-1004 


Fax: 514-684-6580 


Montreal 
Active Components 
Phone: 514-256-7538 


Fax: 514-256-4890 


Active Components 
Phone: 514-731-7441 


Fax: 514-731-0129 


Projean Instruments 
Phone: 514-273-8331 


Fax: 514-274-4846 


Mount Royal 
Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 514-738-4606 


Pointe Claire 
Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 514-694-6989 


Electro Sonic Inc. 
Phone: 800-567-6642 


Fax: 418-877-6304 


Future Electronics Corp. 


Phone: 800-463-8461 
Fax: 418-877-6671 

St. Laurent 

Electro Sonic Inc. 
Phone: 800-567-6642 
Fax: 514-748-7886 
Ste-Foy 

Future Active Industrial 


Electronics 
Phone: 800-561-2173 


Fax: 418-682-6282 


Active Components 
Phone: 800-561-2173 


Fax: 418-682-6282 


Vaudreuil 

Future Active Industrial 
Electronics 

Phone: 800-561-9294 


Fax: 514-697-8112 


Future Electronics Corp. 


Phone: 514-694-7710 
Fax: 514-695-3707 


SASKATCHEWAN 
Marshall Canada Inc. 
Phone: 800-432-2223 


Fax: 403-274-9157 


Newark Electronics 
Phone: 800-4-NEWARK 


Fax: 519-685-7104 


TestEquity Inc. 
Phone: 800-650-3457 


Fax: 800-272-4329 
Transcat 

Phone: 800-828-1470 
Fax: 800-395-0543 
Calgary 

Electro Sonic Inc. 
Phone: 800-567-6642 
Fax: 403-255-0449 
Future Active Industrial 
Electronics 

Phone: 800-668-6333 


Fax: 403-291-5444 


RENTAL/LEASING 
COMPANIES 


AT&T Capital Corporation 
Instrument and Data 
Services 

Dallas, TX 

(800) 874-7123 
Continental 

Resources, Inc. 

Bedford, MA 

(800) 937-4688 

Electro Rent Corporation 


Ottawa: 613-228-2237 
Montreal: 514-337-5573 
Toronto: ^ 905-670-4130 
McGrath RentCorp 


Livermore, CA 
(800) 352-2900 
McGrath RenTelco 
Richardson, TX 
(800) 233-5807 
Telogy, Inc. 

Menlo Park, CA 
(800) TELOGY-I 
(800) 835-6494 


ISO Certification 


& 150.9001 


——— г еж 
(& ACCREDITED BY THE DUTCH COUNCIL FOR CERTIFICATION 
ои 


Tektronix Measurement products аге 
manufactured in ISO registered facilities. 


ISO CERTIFICATION 


Tektronix has chosen to 
become 1509001 certified 
in order to demonstrate 
to our customers our 
commitment to being a 
quality vendor. By passing 
the audit, Tektronix 
assures that behind our 
quality products and ser- 
vices is a well-defined, 
Systematic approach to 
quality-design to delivery. 
This certificate reinforces 
Tektronix’ status as a 
deliverer of technology 
and quality in products. 


To achieve, ISO 9001 cer- 
tification you need to 
prove to a third party, 
known as the quality sys- 
tem registrars, that you 
meet three requirements: 


1. Leadership 
2. Involvement 


3. Quality in Line 
Organizations and 
Quality System 
Infrastructure 


The ISO 9001 standard 
establishes a minimum 
requirement for the 
above and starts 
transitioning the 
company from a tradi- 
tional inspection-orient- 
ed quality system to 
one based on partner- 
ship for continuous 
improvement. This con- 
cept is key in that 
Tektronix no longer 
focuses on inspection 
but on individual 
processes. 


Tektronix' quality man- 
agement system are 
based on three objec- 
tives: 


1. Customer oriented 
quality-the aim is to 
improve customer 
satisfaction. 


2. Quality is determined 
by people-the aim is 
to improve the inter- 
nal organization and 
cooperation between 
staff members. 


3. Quality is continuous 
improvement-the aim 
is to continuously 
improve the internal 
organization and the 
competitive position. 


KEMAX 
CERTIFICATE 


Mente ence 
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TEKTRONIX, INC. 
TEST AND MEASUREMENT DIVISION 
BEAVERTON, OREGON 
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ISO 9001 


